AD-A072  554 
UNCLASSIFIED 

1-4 

<o 

40^554 


NATIONAL  DEFENSE  UNIV  WASHINGTON  DC  RESEARCH  DIRECTORATE  F/6  13/2 
CURRENT  AND  PROJECTED  WATER  RESOURCES  PROBLEMS  ANO  THEIR  IMPACT— ETC (U) 
MAY  79  R D SCHWARTZ 


AD  a0?2554 


current  and  projected  water  resources  problems  and  their  im 

National  Defense  University 

Washington.  DC  20319  /'  / 

May  1979  / ^ 


t on  DOD  installations 


Research 

Directorate 


DISTRIBUTION  STATEMENTT'a 


Approved  for  public  releaeej 
Distribution  Unlimited 


CURRENT  AND  PROJECTED  WATER  RESOURCES _PROBLEMS 


AND  THEIR  IMPACT  ON  DOD  INSTALLATIONS 


Lieutenant  Cb^wael}  Ray 
The  Industrial  College  o 


Associate  Research  Fellow 
Research  Directorate 


National  Defense  University 
Research  Directorate 
Washington,  DC  20319 


DISTRIBU 


N STATEMENT  A 


Approved  for  public  ielcc>«J 
Distribution  (Iniimitsd 


DISCLAIMER 

Opinions,  conclusions,  and  recommendations  expressed  or  implied 
within  are  solely  those  of  the  author,  and  do  not  necessarily  represent 
the  views  of  the  National  Defense  University,  the  Department  of  Defense, 
or  any  other  Government  agency. 


DISTRIBUTION  STATEMENT: 

CLEARED  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 


ii 


TABLE  OF  CONTENTS 


Foreword vii 

Preface ix 


J About  the  Author 


SUMMARY 1 

CHAPTER 

I.  INTRODUCTION  3 

Hydrologic  Framework  3 

The  Second  National  Water  Assessment  5 

Methodology 5 

II.  WATER  RESOURCES  PROBLEMS— AN  OVERVIEW 9 

Water  Problems 9 

Water-Related  Land  Problems 14 

Institutional  Problems  15 

Financial  Problems 1 6 

Summary 16 

III.  THE  DOD  PERSPECTIVE 19 

Regional  Analyses.  20 

General  Implications  31 

IV.  THE  ARMY  PERSPECTIVE 35 

Regional  Analyses 35 

General  Implications  41 

V.  THE  AIR  FORCE  PERSPECTIVE 43 

Regional  Analyses 4 3 

General  Implications  51 


1 


VI.  THE  NAVY  AND  MARINE  PERSPECTIVES 


53 


Regional  Analyses 53 

General  Implications  57 


ili 


I 


Dlst  st co 


VII.  CONCLUSIONS  AND  RECOMMENDATIONS 61 

Impact  on  DOD  Base  Structure 61 

The  DOD  Management  Perspective  61 

Base  Closures  and  Mission  Realignment 62 

A Flexible  Water  Conservation  Policy  62 

Budget  Implications 63 

A Macro  Approach  to  Water  Supply  63 

Agriculture /Energy  Implications 63 

Possible  Problems  for  Installation  Managers 64 

APPENDIX 


A.  DOD  INSTALLATIONS  BY  WATER  REGION  AND 
AGGREGATED  SUBREGION  


B.  SYNOPTIC  DESCRIPTIONS  OF  WATER  RESOURCES  PROBLEMS B-l 


C.  REGIONAL  SPONSORS  FOR  THE  SECOND  NATIONAL 
WATER  ASSESSMENT  


D.  SELECTED  BIBLIOGRAPHY D-l 


LIST  OF  TABLES 


Table  Page 

1.  Army  Installations  by  State A-7 

2.  Air  Force  Installations  by  State A-21 

3.  Navy  and  Marine  Installations  by  State  ....  A-45 

4.  DOD  Installations  by  Region A-61 

5.  Army  Installations  by  Region A-99 

6.  Air  Force  Installations  by  Region  A—  111 


7.  Navy  and  Marine  Installations  by  Region  ....  A— 131 


Map:  Water  Resources  Regions  and  Aggregated  Subregions 

of  the  United  States 4 


i 


A 


V 


— 


4 


FOREWORD 


Within  the  broad  context  of  US  national  resources,  we  rarely  think 
of  water  as  a strategic  resource,  but  abundant  water  resources  have 
played  a major  role  in  the  achievement  of  US  industrial,  agricultural, 
and  military  strength.  Threats  to  this  basic  resource — identified  in 
the  recently  completed  Second  National  Water  Assessment — demand  our 
attention  and  study. 

Lieutenant  Colonel  Ray  D.  Schwartz  analyzes  these  projected  threats 
for  their  potential  effect  on  the  military  base  structure  in  the  United 
States.  Such  problems  respect  no  political  or  institutional  boundaries, 
since  the  problems  of  the  South  Atlantic-Gulf  region,  for  example,  are 
the  problems  of  Fort  Benning  as  well.  The  author  focuses  his  study  on 
three  levels:  the  Department  of  Defense,  the  military  services,  and  the 
individual  installations.  He  finds  that  most  of  our  military  installa- 
tions are  located  in  water  resource  regions  with  potentially  serious 
water  quantity  and  quality  problems,  and  that,  in  certain  of  these 
regions,  these  installations  not  only  share  in  but  contribute  to  the 
regional  problems. 

The  author  provides  recommendations  to  encourage  Defense  Department 
initiatives  in  a careful  water  resource  management  program.  He  identi- 
fies the  challenge  to  the  installation  manager,  to  the  individual  service, 
and  to  the  Defense  decisionmaker,  in  terms  of  such  issues  as  base  struc- 
ture realignment,  costs,  and  alternatives.  This  report  should  be  of 
practical  use  to  military  planners  and  facility  engineering  specialists 
at  all  levels,  and  is  intended  to  stimulate  additional  study  of  this 
problem. 

john  j.  McIntyre 

Director  of  Research 

National  Defense  University 
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CURRENT  AND  PROJECTED  WATER  RESOURCES  PROBLEMS 
AND  THEIR  IMPACT  ON  DOD  INSTALLATIONS 

y> 

t 

SUMMARY 

N 

The  subject  of  water  resources  has  recently  been  appearing  more 
frequently  in  the  press.  Localized  droughts  tend  to  receive  the  most 
attention,  but  during  1978,  information  from  the  US  Water  Resources 
Council  indicated  a far  more  complex  and  critical  water  situation  was 
developing.  The  ominous  overtones  of  severe  problems  with  water  re- 
sources led  to  this  National  Defense  University  study  to  assess  the 
anticipated  impact  of  these  problems  on  the  military  base  structure 
in  the  United  States.  ^ _ 

Water  and  related  land  resources  problems  encompass  many  factors, 
including  water  quality  and  quantity,  flooding,  wetlands  and  shorelines, 
water  rights  and  other  institutional  issues,  and  the  financial  diffi- 
culties entailed  in  making  necessary  corrections.  Current  and  projected 
problems  involving  these  factors  were  identified  during  the  Second 
National  Water  Assessment  conducted  by  the  US  Water  Resources  Council. 

First,  baseline  data  on  water  and  related  land  resources  were  ob- 
tained from  the  Second  National  Water  Assessment.  Next,  data  applicable 
to  the  hydrologic  area  of  each  military  installation  in  the  primary  base 
structure  of  the  Army,  Air  Force,  Navy,  and  Marine  Corps  were  examined. 
Finally,  an  overall  assessment  was  made  for  each  military  service  and 
for  the  Department  of  Defense  (DOD) . Tables  containing  the  information 
which  pertains  to  each  installation  are  included  in  the  study  for  each 
military  service  and  for  the  composite  DOD  to  facilitate  use  at  any 
level  within  the  DOD.  The  study  is  designed  to  be  both  a planner's  tool 
and  a base  for  future  and  more  detailed  studies  of  specific  hydrologic 
areas  or  military  commands. 

The  study  finds  there  are  1,114  military  installations  in  the  pri- 
mary base  structure  within  the  50  United  States,  and  1,022  (91.7  percent) 
of  them  are  located  in  a hydrologic  area  having  problems  with  water  and 
related  land  resources.  Installations  in  problem  areas  for  each  service 
are  as  follows:  Navy  and  Marine — 281  of  295  (95.3  percent);  Army — 260  of 
280  (92.9  percent);  and  Air  Force — 481  of  539  (89.2  percent).  The  study 
also  finds  that  two-thirds  of  the  military  installations  are  located 
within  a Standard  Metropolitan  Statistical  Area,  a factor  which  poten- 
tially heightens  the  competition  for  available  water  resources.  Another 
element  of  the  projected  competition  identified  in  the  study  is  the  use 
of  large  amounts  of  water  for  energy  alternatives  to  depletion  of  petro- 
leum resources. 
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The  study  concludes  that  water  resources  problems  will  have  an 
adverse  impact  on  the  DOD,  primarily  in  the  fiscal  areas,  and  will  lead 
to  major  changes  in  current  methods  of  operation  which  use  water  re- 
sources. It  also  concludes  that  water  resources  will  become  a factor 
in  decisions  involving  base  realignments  and  mission  changes , and  in 
some  areas  may  be  the  most  significant  determining  factor  in  such 
decisions. 
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CHAPTER  X 
INTRODUCTION 


The  United  States  Congress  in  1965  recognized  that  water  was  one  ot 
our  most  valuable  national  resources.  Through  the  Mater  Resources  Planning 
Act  ot  1965^  Congress  established  the  Water  Resources  Council,  comprised 
t ot  the  Secretaries  ot  Interior,  Agriculture,  Army,  Commerce,  Housing  and 

Urban  Development,  and  Transportation;  the  Administrator  ot  the 
Environmental  Protection  Agency;  and  the  Chairman  ot  the  Federal  Power 
Commission.  The  Secretary  ot  Energy  has  since  been  added  to  the  Council. 
Advisory  to  the  Council  are  the  Attorney  General,  the  Council  on 
Environmental  Quality,  and  the  Oftice  ot  Management  and  Budget.  The  act 
directed  the  council  to  maintain  a continuous  study  of  the  adequacy  of  the 
Nation's  water  and  related  land  resources  to  meet  present  and  future 
requirements.  Using  a developed  hydrologic  framework,  the  council  reported 
on  its  initial  assessment  in  1968  and  has  now  completed  the  Second  National 
Water  Assessment. 

The  data  developed  in  the  process  ot  conducting  such  a comprehensive, 
wide-ranging  assessment  are  disturbing  to  contemplate.  Based  on  a careful 
analysis  of  this  data,  perceptions  emerge  which  paint  a discouraging 
picture  ot  the  future  sufficiency  of  water  resources  for  the  United  States; 
also  indicated  are  near-term  problems  in  specific  geographic  regions  which 
have  heretofore  escaped  identification.  The  projections  of  that 
assessment — if  borne  out  in  time — have  the  potential  to  cause  fundamental 
changes  in  the  national  economic,  industrial,  and  commercial  system,  as 
well  to  as  a deterioration  in  the  quality  of  life  ot  the  average  American 
citizen.  In  light  of  these  projections,  this  study  was  undertaken  to 
examine  the  impact  of  the  findings  of  the  Second  National  Water  Assessment 
on  the  military  base  structure  of  the  United  States. 

This  study,  the  first  of  its  kind  in  the  Department  ot  Defense  (DOD), 
provides  a broad  look  at  the  water-related  problems  identified  during  the 
National  Assessment,  both  in  terms  of  the  DOD  and  of  each  of  the  military 
services.  The  study  is  not  meant  to  provide  an  in-depth  analysis  of  water 
resource  problems  for  each  military  base.  What  is  provided  is  a macro- 
management assessment  with  sufficient  supporting  detail  to  open  the  door 
for  further  study  at  any  military  management  level  from  Post  Engineer  to 
Office  of  the  Secretary  of  Defense. 

HYDROLOGIC  FRAMEWORK 

Following  the  establishment  of  the  Water  Resources  Council,  the  United 
States  was  divided  into  21  water  resource  regions,  each  of  which 
constitutes  a major  river  basin  or  a region  with  interconnected  water- 
related  characteristics.  The  contiguous  United  States  contains  18  regions 
and  Alaska,  Hawaii,  and  the  Caribbean  each  constitute  one  region.  Each 
region  is  divided  into  aggregated  subregions  (ASR's)  to  further  define 
hydrologic  areas  (Figure  1).  There  are  106  ASR's  within  the  21  regions 
(Appendix  A)  .2 
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Each  ASR  is  a fairly  large  geographic  area  and  each  is  an  aggregation 
of  many  smaller  hydrologic  regions.  In  many  instances  hydrologic  boundaries 
are  not  the  same  as  political  boundaries.  To  facilitate  definition  and 
resolution,  the  boundaries  of  the  hydrologic  regions  and  ASR's  have  been 
modified  by  the  Water  Resources  Council  to  coincide  with  state  and  county 
lines.  In  this  configuration,  they  are  referred  to  as  "Water  Resource 
Areas"  and  "Aggregated  Subareas  (ASA's)."  However,  for  simplicity,  only  the 
terms  "water  resource  region"  and  "aggregated  subregion  (ASR)"  will  be  used 
throughout  this  study. 

THE  SECOND  NATIONAL  WATER  ASSESSMENT 

The  Second  National  Water  Assessment  was  developed  in  three  major 
phases:  Phase  One  was  an  analysis  accomplished  by  the  council's  member 
agencies  and  reflects  their  views  of  current  and  future  water-related 
requirements,  problems,  conflicts,  and  implications;  Phase  Two  was  a 
specific  problem  analysis  accomplished  by  each  of  the  21  water  resource 
regions  and  reflects  state  and  regional  viewpoints  concerning  existing  and 
future  water-related  requirements,  problems,  conflicts,  and  needed 
resolutions;  Phase  Three  was  a comparison,  evaluation,  and  merger  of  Phases 
One  and  Two,  culminating  in  the  final  report. 

The  combined  approach  of  using  Federal,  regional,  state,  and  local 
inputs  in  developing  the  Second  National  Water  Assessment  is  noteworthy  not 
only  because  of  its  unique  cooperative  nature,  but  also  because  it  provides 
increased  depth  in  viewing  the  water-related  problems  of  the  United  States. 
Consequently,  the  assessment  attains  a degree  of  credibility  in  its 
findings  which  cannot  be  easily  refuted.  The  seriousness  of  the  findings 
in  the  assessment  and  the  degree  to  which  the  water  resources  of  the  United 
States  have  been  abused  clearly  need  to  be  brought  to  the  attention  of 
every  citizen.  Even  more  important  is  the  need  for  solutions — through 
responsible  decisionmaking  and  action  by  public  officials  at  every  level  of 
government — including  the  DOD  manager. 

METHODOLOGY 

Data  from  all  three  phases  of  the  Second  National  Water  Assessment 
were  used  for  this  study.  Because  of  the  broad  general  context  of  the 
Phase  One  (Federal)  activity  and  the  large  land  areas  covered,  the  Phase 
Two  (state  and  regional)  activity  provided  the  best  information  for 
examining  the  impact  of  water-related  problems  in  those  areas  where 
military  installations  are  located.  All  data  concerning  local  water 
resource  problems  for  the  individual  military  installations  in  this  study 
were  taken  from  the  technical  memoranda  for  each  region. 3 The  synoptic 
descriptions  of  specific  problems  (Appendix  B of  this  study)  were  prepared 
by  the  Water  Resources  Council  from  the  Phase  Two  activities. 

The  first  step  in  evaluating  the  impact  of  the  Second  National  Water 
Assessment  on  the  DOD  was  to  establish  the  criteria  for  installations  to  be 
included.  This  was  necessary  because  military  installations  vary  in  land 
size  from  small  navigational  markers  to  large  ranges  and  vary  in  population 
from  zero  to  several  thousand.  After  consultation  with  the  real  property 
offices  in  each  of  the  services  and  with  the  Office  of  the  Deputy  Assistant 
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Secretary  of  Defense  for  Installations  and  Housing  (ODASD (I&H) ) , a list  of 
installations  in  the  primary  base  structure  of  each  military  service  was 
provided  by  the  ODASD(I&H).  These  lists  had  been  previously  prepared  by 
each  of  the  services  to  identity  its  primary  base  structure  for  the  Office 
of  the  Secretary  of  Defense. 

Although  a number  of  the  installations  are  satellites  of  a larger 
installation,  no  attempt  was  made  in  this  study  to  refine  the  primary  base 
■ structure  to  differentiate  major  and  small  installations  because  of 

variations  in  geographical  proximity.  Therefore,  each  installation  is 
considered  to  have  equal  weight  in  the  statistics.  A few  installations  in 
the  lists  have  already  been  designated  to  be  closed,  but  they  were  included 
in  the  study  because  they  are  still  on  the  real  property  records  and 
because  of  the  potential  for  changes  in  their  status  in  the  future. 

Each  installation  on  the  list  was  then  geographically  located  to 
determine  the  water  resource  ASR  in  which  it  is  located  and  to  further 
determine  if  it  is  situated  in  a specific  hydrologic  problem  area.  All 
pertinent  information  was  then  entered  into  a computer  databank  tor 
subsequent  analysis.  The  variations  by  each  of  the  services  in  maintaining 
its  real  property  databanks  added  to  the  considerable  number  of  manhours 
required  to  prepare  the  databank  for  this  study;  however,  great  care  has 
been  taken  to  ensure  that  all  information  as  supplied,  and  as  developed,  is 
accurate . 

Because  many  of  today's  social  and  economic  problems  are  urban- 
oriented  and  because  economies  of  scale  provide  solutions  for  some  of  these 
problems,  those  installations  located  in  a Standard  Metropolitan 
Statistical  Area  (SMSA)  were  also  identified  and  the  SMSA  was  entered  in 
the  databank.^1  This  information  was  not  available  in  the  individual 
services'  databanks,  but  it  warrants  inclusion  in  their  databanks  together 
with  other  updating  of  data  for  geographical  location,  e.g.,  entries  under 
"Nearest  City." 

After  the  databank  was  completed,  the  information  was  developed  into 
the  tables  which  are  a part  of  this  study.  All  tables  may  be  found  in 
Appendix  A.  Tables  1,  2,  and  3 provide  a list  of  installations 
alphabetically  by  state  for  each  of  the  services  (Table  1 — Army;  Table  2 — 
Air  Force;  Table  3 — Navy  and  Marine).  These  tables  identify  the 
installation's  geographical  location  by  political  and  hydrologic  area  and, 
include  the  water  resource  problem  number.  Table  4 provides  an  integrated 
list  by  hydrologic  region  and  ASR  of  all  DOD  installations  in  the  primary 
base  structure. 

Tables  5,  6,  and  7 provide  a list  by  hydrologic  region  and  ASR  of  the 
Army,  Air  Force,  and  Navy  and  Marine  installations,  respectively,  with 
hydrologic  problem  numbers  and  projections  of  annual  requirements  versus 
supply  for  the  entire  ASR  in  the  years  1975,  1985,  ana  2000.  These 
projections  are  valid  only  as  indicators  of  water  supply  and  demand  for  the 
entire  ASR.  Local  conditions  are  not  necessarily  a reflection  of  the 
entire  ASR,  but  the  projections  do  provide  an  assessment  of  whether 
localized  shortages  could  be  met  with  water  from  another  part  of  the  ASR  or 
if  it  would  be  necessary  to  transport  water  from  another  ASR  or  region. 
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The  tables  were  designed  for  ready  reference  to  determine  any  water 
resources  problems  which  might  be  facing  a particular  installation.  For 
example,  to  find  out  it  Fort  Bragg,  North  Carolina,  is  in  an  area  with 
water  resource  problems,  turn  to  Table  1 and  locate  Fort  Bragg.  Note  the 
Region  Number  3 and  Problem  Number  A303,  then  turn  to  Appendix  B and  find 
Region  3,  Problem  A303  for  a brief  description  of  the  problem. 

Because  this  study  is  meant  to  also  provide  a baseline  for  future 
• study  and  examination  both  at  service  and  at  installation  level,  data  from 

the  Second  National  Water  Assessment  have  been  used  and  referenced  without 
modification  to  ensure  easy  entry  into  the  Water  Resources  Council  data. 
Terminology  and  problem  identification  from  the  regional  inputs  were  also 
used  for  ease  in  further  DOD  evaluations  and  discussions  of  specific 
problem  areas  with  officials  from  regional  water  agencies.  Names  and 
addresses  of  the  sponsors  for  the  regional  inputs  are  provided  in 
Appendix  C. 

With  this  introduction  into  the  Second  National  Water  Assessment  and 
the  methodology  used  to  examine  it  in  terms  of  the  DOD  military  base 
structure,  we  are  now  ready  to  examine  water  resources  problems  and 
understand  their  potential  effect  on  DOD  installations. 
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CHAPTER  I ENDNOTES 


1.  Public  Law  89-90,  US  Code  , Vol.  42,  sec.  1962. 

2.  For  readers  who  are  familiar  with  the  1968  National  Assessment,  the 
ASR's  are  aggregations  of  the  subregions  which  were  used  in  that 
assessment.  The  1968  subregions  are  not  used  in  the  Second  National  Water 
Assessment,  but  they  have  been  identified  for  each  installation  in  Tables 
1,  2,  and  3 (Appendix  A)  to  facilitate  any  future  comparative  detailed 
studies  which  use  the  1968  data. 

3.  Phase  Two,  Specific  Problem  Analysis,  of  the  Second  National  Water 
Assessment  was  subdivided  by  the  Water  Resources  Council  into  four 
technical  memoranda  provided  from  each  region.  These  four  memoranda  were 
(1)  to  identify  existing  and  future  problems,  (2)  to  provide  state/regional 
future  objectives  and  desires,  (3)  to  provide  specific  problem  analysis, 
and  (4)  to  provide  a summary  report  on  the  specific  problem  analyses. 

4.  A Standard  Metropolitan  Statistical  Area  (SMSA)  can  be  briefly  defined 
either  as  a city  with  50,000  or  more  inhabitants  or  as  a city  with  at  least 
25,000  inhabitants  together  with  contiguous  area  with  populations  of  at 
least  1,000  persons  per  square  mile,  having  a combined  population  of 

50.000.  In  the  latter  instance  the  county  or  counties  in  which  the  city  and 
contiguous  places  are  located  must  have  a total  population  of  at  least 

75.000.  An  SMSA  constitutes,  for  general  economic  and  social  purposes,  a 
single  community. 
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WATER  RESOURCES  PROBLEMS — AN  OVERVIEW 


That  water  is  essential  to  support  all  life  forms  is  generally 
understood*  The  role  water  has  played  in  the  achievement  of  current 
American  lifestyles  is  understood  and  appreciated  to  a much  lesser  extent, 
however.  At  each  point  in  history  when  the  utility  of  water  was  applied, 
major  strides  forward  were  achieved  in  all  facets  of  life  . Typhoid 
epidemics  were  virtually  eliminated  when  water  and  sewage  treatment  were 
introduced  1 and  energy  produced  from  water  was  an  important  factor  in  the 
Industrial  Revolution.  In  fact,  water  has  been  a key  factor  either 
directly  or  indirectly  in  the  rapid  development  of  modern  society  in 
general,  and  American  society  in  particular. 

In  examining  the  role  of  water  in  the  United  States,  the  fact  emerges 
that  the  United  States'  position  in  the  world  community  has  been  made 
possible  in  large  part  by  its  water  resources.  Inexpensive  hydropower  from 
streams  and  rivers  has  contributed  to  the  United  States  becoming  the 
largest  energy  consumer  in  the  world.  Irrigation  from  ample  groundwater 
has  enhanced  its  stature  as  an  agricultural  giant.  Navigable  rivers  and 
inland  waterways  have  made  possible  the  widespread  locations  of  commerce 
and  industry. 

A number  of  factors  determine  the  quantities  of  water  used.  These 
factors  have  been  identified  as  population  and  earnings;  domestic 
requirements;  mining  and  energy  production;  manufacturing;  food,  fiber, 
and  forest  production;  recreational  activities;  waterborne  production 
residuals;  and  environmental  enhancement  and  preservation  requirements. ^ 
Each  of  these  eight  factors  is  self-explanatory  with  the  possible  exception 
of  waterborne  production  residuals,  which  basically  are  those  wastes — 
human,  animal,  and  industrial — which  have  entered  the  streams  and  rivers. 

From  these  eight  factors  emerge  the  patterns  of  current  and  projected 
water  resource  problems.  In  preparing  the  Second  National  Water 
Assessment,  the  Water  Resources  Council  calculated  each  of  these  factors 
into  a supply  and  demand  picture.  This  same  picture  from  another  angle  is 
described  by  the  problems  identified  in  the  assessment.  These  problems  are 
broadly  categorized  into  water,  related  land  (including  flooding), 
institutional,  and  financial.  In  Appendixes  A and  B,  the  projected 
problems  as  they  affect  installations  in  the  DOD  base  structure  are 
discussed  in  terras  of  these  categories.  Therefore,  a general  discussion  of 
the  categories  is  in  order  before  we  proceed  with  the  DOD  and  service 
perspectives . 

WATER  PROBLEMS 

Water  problems  involve  either  quantity  or  quality.  In  terms  of 
quantity,  there  is  the  problem  of  inadequate  supply  for  off stream  uses, 
i.e.,  energy  production,  agriculture,  municipalities,  and  industry,  all  of 
which  compete  for  available  water  resources. 
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The  degree  of  competition  by  offstream  users  varies  regionally.  In 
some  parts  of  the  West,  irrigation  accounts  for  more  than  90  percent  of  the 
offstream  usage.  The  Appropriation  Doctrine,  which  is  the  basic  water  law 
of  the  West,  encourages  excessive  use  of  water  in  that  the  first  in  line  is 
entitled  to  all  of  the  water  he  says  he  needs.  Failure  to  use  all  his 
water  places  him  in  the  position  of  losing  the  right  to  his  original 
appropriation.  This  doctrine  recently  came  under  severe  attack  by  Federal 
agencies  who  pressed  the  Western  States  to  improve  a system  which  is 
counterproductive  to  water  conservation.  The  strong  opposition  from  the 
Western  States  in  response  to  the  perceived  Federal  intervention  gives 
limited  hope  for  any  corrective  action  at  either  the  state  or  Federal  level 
because  of  the  political  sensitivity  of  the  water  rights  issue. 

Throughout  the  United  States,  competition  to  meet  offstream  usage  for 
municipal  water  requirements  is  expected  to  Increase.  Continued 
urbanization  will  further  intensify  the  needs  for  water  in  metropolitan 
areas.  This  means  further  urban  problems  tor  those  metropolitan  areas 
already  experiencing  water  shortages,  because  of  the  backlash  when  daily 
activities  of  the  citizens  are  affected.  Residents  in  communities  already 
experiencing  problems  have  begun  to  pressure  their  local  governments  for 
restrictions  on  growth  and  for  better  management  of  existing  facilities. 

Another  aspect  of  water  quantity  problems  is  an  inadequate  supply  for 
instream  uses.  These  are  the  uses  for  hydropower,  recreation,  fish  and 
wildlife,  and  water  transportation.  The  conflicts  that  occur  between  the 
instream  uses  are  primarily  hydropower  versus  transportation,  recreation, 
and  fish  and  wildlife.  Low  stream  flows  and  hydropower  impoundments  result 
in  insufficient  flows  to  support  fish,  wildlife,  and  navigation.  On  the 
other  hand,  release  of  sufficient  water  from  impoundments  in  order  to 
maintain  flow  levels  results  in  the  loss  of  stored  energy. 

The  thought  of  recreational  uses  competing  for  instream  water  may  have 
a credibility  problem  in  the  face  of  other  competing  requirements  which 
appear  to  warrant  a higher  priority,  e.g.,  for  economic  growth.  The 
validity  of  recreation's  competition,  however,  stems  from  economics  and 
increased  leisure  time.  In  many  parts  of  the  United  States,  recreation  is  a 
major  economic  factor;  for  example,  Hawaii  has  a tourist-oriented  economy 
and  is  experiencing  water  resource  problems  for  some  recreational  areas. 
Also,  especially  in  areas  of  high  population  density,  the  modern  social 
phenomenon  of  increasing  leisure  time  has  intensified  the  demand  for  water 
resources  for  recreational  purposes.  Consequently,  water  requirements  for 
recreation  cannot  be  discounted. 

Compounding  the  problems  of  adequate  water  supplies  is  the  competition 
between  offstream  and  instream  water  requirements.  In  the  past,  offstream 
uses  had  priority  over  instream  uses  because  of  the  perceived  economic 
benefits.  More  recently,  environmental  awareness  and  the  need  to  meet 
increased  demands  for  hydropower  have  rearranged  priorities.  Hydropower, 
particularly  in  Alaska  and  the  New  England  States,  is  enjoying  a resurgence 
of  popularity. ^ 

A problem  of  water  supply  quantity  which  warrants  special 
Identification  concerns  the  use  of  groundwater.  As  previously  mentioned. 
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agriculture  in  many  parts  ot  the  United  States  is  the  largest  competitor 
for  offstream  use.  Similarly,  agricultural  use  has  caused  a major  problem 
with  groundwater  supplies.  Much  ot  the  irrigation,  particularly  in  the 
High  Plains  and  Southwest,  is  provided  trom  groundwater  wells.  A 
withdrawal  of  water  which  exceeds  the  recharging  ot  the  water  table  is 
called  mining,  and  it  has  resulted  in  a drastic  lowering  ot  water  tables  by 
hundreds  of  feet  in  many  areas,  particularly  where  irrigation  is  practiced. 

The  problem  of  groundwater  mining  is  also  prevalent  along  all  US 
coastal  and  inland  saline  water  bodies.  Groundwater  mining  in  these  areas 
has  resulted  in  saltwater  intrusion  into  the  freshwater  aquifers.  In  some 
coastal  and  inland  areas,  groundwater  raining  has  also  caused  land 
subsidence.  An  example  of  this  is  Houston,  Texas,  where  subsidence  has 
occurred  in  a 3,000  square  mile  area,  12  feet  deep  at  the  maximum  point. 
This  subsidence  is  continuing  at  a rate  of  6 inches  per  year.^ 

The  groundwater  mining  problem  has  become  so  extensive  and  severe  that 
in  the  Second  National  Water  Assessment  the  Water,  Resources  Council 
projections  for  1985  and  beyond  assume  that  no  groundwater  raining  will  take 
place.  The  lowering  ot  water  tables  and  other  adverse  effects  described 
previously  are  expected  to  make  it  too  costly  to  mine  water.  Consistently 
in  the  state  and  regional  assessments,  the  proposals  for  resolving 
conflicts  for  use  of  groundwater  were  to  reduce  the  acreage  of  irrigated 
land.  This  is  a disconcerting  thought  when  viewed  in  terms  of  the 
projected  population  growth  and  the  domestic,  foreign,  and  economic 
implications  of  a probable  reduction  in  agricultural  output. 

A hidden  aspect  of  the  increased  competition  for  water  resources  is 
the  quantity  of  water  required  for  energy  resource  production.  This 
requirement  is  emerging  at  the  same  time  that  groundwater  mining  is  being 
curtailed.  The  Second  National  Water  Assessment  recognizes  the  competition 
ot  water  for  energy  versus  water  for  other  uses  to  some  degree,  but  not  in 
terms  of  the  magnitude  of  the  permanent  gap  which  is  projected  to  occur 
between  petroleum  production  and  demand  in  the  raid-1 980's.'’  Although  this 
projected  gap  is  no  longer  disputed,  the  oil  companies  have  not  stopped 
efforts  to  maintain  petroleum  production  and  they  are  investing  in 
alternative  hydrocarbon  sources. 

The  production  of  these  alternative  hydrocarbon  sources  either 
requires  large  quantities  of  water  or  has  potential  ill  effects  for  water 
resources.  The  petroleum  industry  is  now  using  water  in  large  quantities 
for  enhanced  recovery  from  oil  fields.  The  secondary  recovery  method  uses 
injected  water  to  push  the  oil  to  the  surface.  About  25  percent  of  the  oil 
pumped  from  wells  in  the  United  States  during  1977  was  obtained  using  this 
method.  A newer  method  called  tertiary  recovery  is  used  to  loosen  the  oil 
from  rock  deposits.  The  method  uses  either  steam  or  carbon  dioxide,  and  a 
more  recent  technique  uses  water  and  detergent.  Less  than  3 percent  of 
1977  oil  was  obtained  using  tertiary  recovery,  but  the  method  is  being 
considered  for  wider  use.  Regardless  of  the  recovery  method,  large 
quantities  of  water  are  required  and  will  compete  with  other  requirements. 

One  of  the  most  controversial  Issues  of  water  in  conjunction  with 
alternative  hydrocarbons  is  the  proposed  use  of  water  for  transporting  coal 


by  pipeline  In  a slurry  form,  large  quantities  of  water  are  required  and  a 
related  problem  occurs  In  cleaning  the  water  for  reuse.  The  particles  In 
slurry  waste  water  are  so  fine  that  an  effective  removal  system  has  yet  to 
be  designed. 


The  coal  liqulfactlon  process  also  requires  large  quantities  of  water 
to  make  syncrude  (synthetic  fuel  from  coal).  Estimates  range  from  175 
gallons  to  1,110  gallons  of  water  to  produce  one  barrel  of  syncrude,  which 
gives  some  Idea  of  the  quantities  of  water  required.^  This  problem  Is 
compounded  by  the  fact  that  about  50  percent  of  the  total  recoverable  coal 
reserves  and  10  percent  of  the  surface-mineable  reserves  are  in  the  Ohio 
and  Upper  Mississippi  Regions,  both  of  which  have  major  water-demand 
requirements .® 


The  conversion  of  coal  to  syncrude  requires  more  water  than  the 
process  of  deriving  petroleum  from  oil  shale,  but  oil  shales  have  their  own 
set  of  water  problems.  For  example,  the  shale,  deposits  in  Colorado  are  an 
Integral  factor  in  groundwater  flow  and  quality,  and  any  disruption  of 
these  deposits  could  affect  the  flow  of  the  White  River  and  ultimately  the 
Green  and  Colorado  Rivers. 


The  use  of  coal  and  uranium  for  generating  electricity  also  places 
heavy  demands  on  water  resources  for  use  as  a cooling  medium.  A light-water 
nuclear  reactor  requires  a considerably  larger  amount  (39  to  50  percent)  of 
water  than  does  a coal  or  petroleum  plant  operating  at  the  same  output.  The 
use  of  dry  cooling  or  seawater  for  cooling  obviates  the  demand  for 
freshwater — but  not  without  consequences.  Dry  cooling  In  coal-fired  plants 
lowers  the  thermal  efficiency,  meaning  that  more  coal  Is  required  and 
subsequently  additional  water  Is  needed  at  the  mining  location  both  for 
mining  and  reclamation.  The  use  of  seawater  for  cooling  obviously  limits 
plant  location. 

Biological  conversion  of  organics  Is  frequently  mentioned  as  an 
alternative  gaseous  and  liquid  fuel  production  method.  The  potential  as  a 
method  Is  undisputed,  but  proponents  seldom  mention  the  enormous  quantities 
of  water  required  for  Irrigation  to  maximize  production.  In  a large  scale 
operation  the  quantities  required  would  In  many  cases  exceed  all  the 
surface  water  available  In  the  area.  In  fact,  the  only  energy  sources  which 
appear  not  to  be  water  intensive  are  solar  and  wind,  and  more  definitive  study 
needs  to  be  done  on  the  water  requirements  of  these  methods. 

In  addition  to  the  technical  aspects  of  the  water  and  energy  linkage 
which  are  described  here,  there  are  also  socioeconomic  Impacts  that  could 
affect  national  security.  These  socioeconomic  Impacts  need  further  study 
because  of  their  Implications. 


The  second  facet  of  water  problems  Is  water  quality.  As  mentioned  In 
conjunction  with  groundwater  quantity,  the  quality  of  groundwater  Is  being 
affected  by  saline  Intrusions.  This  Is  but  a small  part  of  the  problem. 
Deep  well  Injections  of  toxic  and  hazardous  wastes,  subsurface  percolation 
systems  (e.g.,  septic  tanks),  seepage  from  landfills,  and  leaching 
(filtering  down)  of  agricultural  fertilizers  and  pesticides  are  all 
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contributors  to  groundwater  quality  problems.  Contamination  ot  surface 
water  also  results  in  degraded  groundwater  where  withdrawals  are  large. 
Resolution  of  the  problem  is  extremely  difficult  because  groundwater 
aquifers  cross  political  boundaries,  making  it  virtually  impossible  to  have 
coordinated  control  and  management. 

Groundwater,  however,  represents  only  one  portion  of  the  water  quality 
problem.  Based  on  currently  available  information,  inadequate  quality  and 
quantity  of  potable  water  are  problems  throughout  the  United  States,  and 
water  treatment  is  becoming  a standard  requirement  even  for  family  wells  in 
rural  areas.  The  problem  may  be  worse  because  in  many  areas  the  water's 
contents  are  not  actually  known.  This  is  of  particular  concern  due  to  the 
increasing  amounts  of  toxic  materials  found  in  water.  Recent  legislation 
requires  drinking  water  to  be  monitored  and  compared  to  national 
standards.  This  will  undoubtedly  result  in  public  pressure  on  local 
governments  for  enhanced  water  treatment  as  the  actual  water  quality 
becomes  known. 

Because  many  water  sources  in  the  past  were  not  monitored  to  detect 
all  their  contents,  the  question  is  sometimes  asked,  "Has  the  quality  of 
water  actually  gotten  worse  or  is  it  only  a matter  of  higher  standards?" 

The  correct  answer  is  generally  "Both,"  but  the  fact  remains  that  as 
science  identifies  potential  dangers,  a decision  must  be  made  either  to 
take  early  corrective  action  or  to  take  the  health  risk  and  accept  the 
costs  for  additional  health  care  later. 

Another  commonly  occurring  water  quality  problem  is  eutrophication 
(the  aging  and  deterioration  of  bodies  of  water).  Eutrophication  results  in 
water-surface  scum,  fish  kills,  odors,  and  decreased  aesthetic  values.  This 
phenomenon  is  a natural  event  which  occurs  over  long  periods  of  time  in 
lakes,  ponds,  and  slow-moving  waters,  but  it  is  accelerated  by  supplying 
nutrients  to  the  aquatic  plants  which  in  turn  results  in  a reduction  of 
available  oxygen.  The  common  source  of  these  nutrients  is  sewage  treatment 
plant  effluents  and  fertilizer  residuals  in  water  runoff  from  agricultural 
lands. 


Other  factors  contributing  to  water  quality  problems  are 
sedimentation,  increased  temperatures  of  surface  waters,  dense  populations, 
and  industry.  Sedimentation  is  becoming  a more  serious  problem  due  to 
increased  runoff  from  urban,  industrial,  and  highway  construction. 
Sedimentation  inhibits  plant  life  and  disrupts  life  forms  which  are  sources 
of  food  for  aquatic  life.  Waste  heat  discharged  to  air  and  water  also  can 
alter  or  destroy  the  aquatic  balance  as  a consequence  of  the  reduction  in 
dissolved  oxygen.  As  the  water  becomes  warmer,  it  releases  its  dissolved 
oxygen  to  the  atmosphere. 

Dense  population  and  industry  have  reduced  water  quality  by 
discharging  wastes  directly  into  surface  water  bodies.  Emphasis  on  the 
elimination  of  pollution  sources  in  the  past  decade  has  improved  this 
situation  in  some  urban  areas,  but  the  problem  is  still  widespread 
nationally. 

Degradation  of  water  quality  results  in  increased  costs  to  the 
consumer  for  any  subsequent  usage,  regardless  of  whether  the  usage  is  for 
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recreational,  domestic,  or  industrial  purposes.  Therefore,  if  the  first 
user  avoids  treatment  costs  by  discharging  wastes  directly  into  a stream, 
an  annual  cost  avoidance  can  be  measured  and  passed  to  the  consumer  as  a 
lower  price  for  the  product.  This  is  misleading,  however,  because  the  cost 
avoidance  will  become  either  an  additional  cost  elsewhere  tor  treatment  of 
the  degraded  water  in  order  to  meet  standards  for  consumer  use,  or  a 
penalty  of  not  being  able  to  use  the  water  for  another  purpose.  Thus, 
following  the  maxims  of  the  marketplace — there  is  no  free  waste  disposal. 

WATER-RELATED  LAND  PROBLEMS 

Lands  which  either  contribute  to  or  are  affected  by  water  resources 
are  also  part  of  the  total  water  resources  equation.  Flooding,  degradation 
of  bays  and  estuaries,  degradation  of  offshore  and  shoreline  habitats,  use 
of  wetlands,  and  dredging  and  filling  are  factors  in  this  problem  category. 

Flooding  has  historically  been  a problem  in  many  areas,  causing 
economic  losses  both  in  agricultural  and  urban  areas.  The  dichotomy  is 
that  flood  plains  have  always  been  considered  good  agricultural  lands  and 
that  waterways  have  always  spawned  and  supported  urban  growth.  The 
desirability  of  these  lands  for  their  economic  use  has  pitted  man  against 
nature  and  despite  numerous  flood  control  projects,  areas  of  the  country 
still  experience  significant  losses  due  to  flooding.  These  losses 
currently  average  $2.2  billion  per  year.^ 

Closely  related  to  the  flooding  problem  is  erosion.  This  problem 
particularly  is  troublesome  for  agricultural  areas  which  annually  lose  tons 
of  soil.  The  soil  particles,  upon  entering  a strearaflow,  create  problems 
for  municipal  water-supply  facilities,  navigation  systems,  flood  controls, 
and  environmental  systems.  The  scouring  action  of  these  particles  in  the 
water  also  erodes  stream  channels,  banks,  and  shorelines,  and  as  the 
particles  drop  out  of  the  flow,  the  sedimentation  degrades  the  quality  of 
streams,  lakes,  and  land. 

To  correct  the  sedimentation  problem  as  it  affects  navigation  and 
decreases  the  capacity  of  water-storage  basins,  dredging  is  necessary.  In 
addition  to  the  ecological  disruption  and  additional  sedimentation  caused 
by  dredging,  disposal  of  the  dredged  materials  becomes  a problem.  Where 
the  dredged  area  is  adjacent  to  a wetlands,  the  material  if  used  as  a fill 
material  will  adversely  affect  the  wildlife  and  marine  habitat  with 
subsequent  losses  to  the  recreational  and  commercial  industries.  Also, 
filling  wetlands  with  any  type  of  materials  in  order  to  obtain  additional 
building  sites  contributes  to  these  problems. 

Contributing  to  the  wetlands  problem  is  the  degradation  of  bays  and 
estuaries.  Eutrophication,  direct  domestic  and  industrial  waste 
discharges,  agricultural  chemicals  carried  by  runoff,  and  decreased  fresh 
water  flowing  into  these  surface  waters  alter  their  aquatic  balances  and 
degrade  the  wetlands  areas.  These  changes  to  the  ecological  systems  are 
detrimental  to  commercial  and  noncommercial  enterprises  in  fishing  and 
recreation. 


14 


In  the  Northeast,  disposal  ot  domestic  and  industrial  wastes  from  the 
major  metropolitan  areas  has  caused  a regional  problem  with  shoreline  and 
offshore  activities.  Sewage,  oil,  and  debris  are  accumulating  on  the 
beaches.  Additionally,  many  coastal  areas  are  eroding,  due  mostly  to 
natural  causes,  but  disturbance  ot  the  sand  dunes  in  some  areas  for 
construction  sites  has  also  been  a contributor. 

INSTITUTIONAL  PROBLEMS 

The  institutional  problems  with  water  resources  are  primarily  issues 
of  water  rights,  uses  of  land,  water  conservation,  policy  and  organization, 
water  data,  research  activities,  and  public  participation. 

Of  all  the  institutional  problems,  water  rights  are  undoubtedly  the 
most  sensitive  and  inflammatory  political  issue.  Water  rights  have  been 
established  by  each  state  in  the  past  without  Federal  intervention; 
however,  in  the  eyes  of  the  states  the  specter  of  Federal  controls  was 
raised  in  1977  by  the  President's  reduction  of  dams  in  the  public-works 
package  and  also  by  options  for  water  resources  policy  which  were  published 
in  the  Federal  Register.^  Leaders  in  the  Western  States  objected 
strongly  and  the  administration  shortly  thereafter  pledged  no  Federal 
preemption  of  the  states'  water  rights.  ^ 

A new  heavyweight  in  the  water-rights  issue  is  American  Indian  water 
rights.  The  Supreme  Court  recognized  Indian  water  rights  early  in  this 
century  and  most  Indian  reservations  were  established  long  before  major 
water-using  activities  were  established.  The  United  States  is  trustee  of 
the  water  rights  for  the  Indians  and  is  now  in  litigation  in  Arizona,  in 
the  Missouri  Basin,  and  in  other  Southwestern  States  to  recover  water  which 
has  been  taken  or  appropriated  from  the  Indians.  The  potential  conflict 
here  affects  not  only  established  cities,  mining,  energy  production,  and 
agriculture,  but  also  their  future  activities.  ^ 

A subset  of  the  water  rights  controversy  is  the  authority  to  issue 
permits  and  to  limit  the  types  of  activities  on  water-related  land.  This 
authority  is  an  important  element  ot  many  ot  the  proposed  solutions  to 
water  resource  problems.  The  lack  ot  authority  exercised  over  these  lands 
and  controversy  over  whether  the  Federal  Government  should  be  involved 
provide  the  framework  tor  this  issue  in  water  resources  problems.  Again, 
it  is  a sensitive  political  issue. 

Another  institutional  problem  is  water  conservation.  Water 
conservation  is  viewed  as  one  certain  way  to  preclude  water  shortages,  but 
American  lifestyles  have  developed  with  the  notion  that  water  is  always 
abundant.  This  notion  is  so  strongly  ingrained  that  it  has  only  been 
effectively  countered  in  localized  areas  where  drought  has  occurred. 
Increases  in  service  costs  have  not  significantly  changed  people's  habits 
and  water-rights  laws  provide  no  incentive  for  reduction  in  consumption. 
Furthermore,  the  major  initiatives  required  by  state  governments  to 
legislate  and  Impose  water  conservation  are  not  politically  palatable.  It 
is,  therefore,  reasonable  to  anticipate  that  only  through  extreme  problems 
of  crisis  proportion  or  through  Federal  funding  incentives  will  significant 
progress  be  made  to  achieve  water  conservation. 
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Federal  funding  incentives  and  grants  for  other  aspects  of  water 
resources  have  been  substantial  in  past  years,  e.g.,  $5.2  billion  in  1972, 
$9.1  billion  in  1971,  $7.4  billion  in  1974,  $9.1  billion  in  1975,  and 
$10.2  billion  in  1976.  Unfortunately , the  programs  have  been  dispersed 
through  25  agencies  and  a total  of  70  appropriation  accounts.^  This 
fragmentation  and  the  multiplicity  of  state  and  regional  water 
jurisdictions  provide  the  framework  for  problems  of  policy  and 
organization-  One  view  emanating  from  the  Water  Resources  Council  suggests 
that  the  planning  focal  point  for  management  of  water  and  land  resources 
should  be  the  local  community.  This  would  help  to  resolve  the  issue  of 
insufficient  public  participation  and  to  identify  the  public's  needs  and 
preferences . 

The  institutional  problem  of  insufficient  information  hinders  the 
definition  of  specific  water  problems.  In  many  areas  of  the  country,  the 
magnitude  of  the  local  water  resources  problems  is  not  yet  known.  This  is 
clearly  demonstrated  in  the  example  of  a Midwestern  town  which,  when 
drilling  a municipal  well,  found  the  water  700  feet  below  the  anticipated 
aquifer  level.  Similar  information  deficiencies  exist  throughout  the  entire 
United  States  water  resources  system.  In  addition  to  the  need  for  improved 
data  gathering,  there  is  a need  for  additional  research  to  facilitate 
understanding  of  water  resources  systems.  The  interrelationships  of 
hydrological  and  biological  systems  are  not  yet  fully  understood,  but 
decisions  are  being  made  daily  which  affect  these  systems.  This  can  be  a 
costly  way  to  proceed. 

The  institutional  problems  described  above  are  in  many  respects  the 
most  difficult  of  all  the  water  resources  problems.  As  with  virtually  all 
national  problems,  water  resource  problems  require  a national  resolve,  a 
national  will,  to  come  to  grips  with  the  issues.  Political  sidestepping  of 
confrontations  does  not  merely  defer  solutions,  but  more  likely  increases 
the  potential  for  future  outbursts.  The  Institutional  problems  of  water 
resources  and  energy  are  strikingly  similar  and  they  may  represent  a much 
greater  problem  which  Involves  national  resolve. 

FINANCIAL  PROBLEMS 

Little  needs  to  be  said  about  the  fourth  category  of  water  resource 
problems.  As  mentioned  previously,  the  funds  spent  on  problems  involving 
water  resources  have  been  considerable,  but  solutions  recommended  by  many 
of  the  completed  studies  cannot  be  undertaken  because  of  the  financial 
limitations.  Based  on  past  performance,  it  is  reasonably  safe  to  say  that 
solutions  to  many  of  the  problems  Involving  water  resources  will  be 
deferred  until  crisis  proportions  overcome  governmental  inertia  and 
lethargy  at  all  levels  in  the  public  and  private  sectors. 


SUMMARY 


As  with  all  problems  of  national  magnitude,  there  are  no  simple 
solutions  and  only  hard  decisions  to  be  made  and  carried  out.  The  types  of 
problems  described  in  this  chapter  are  found  repeatedly  in  the  Second 
National  Water  Assessment.  They  do  not  appear  as  bureaucratic  rhetoric, 
but  as  facts  developed  with  inputs  from  the  grassroots  level,  validated 
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through  the  public  review  process,  and  substantiated  by  the  various  levels 
of  government.  These  are  water  resources  problems  which,  to  varying 
degrees,  impact  on  daily  affairs  and  on  the  American  style  of  life.  These 
are  also  problems  which  will  inevitably  impact  on  the  management  of 
military  installations. 

I 

The  following  four  chapters  present  the  DOD  and  service  perspectives 
on  how  current  and  projected  problems  will  affect  th&  military  base 
structure.  By  necessity  the  descriptions  of  the  problems  are  often 
redundant  because  installations  are  often  collocated  in  a hydrologic  area. 

The  reader  may,  therefore,  desire  to  focus  on  that  chapter  which  is  most 
closely  associated  with  his  perspective,  using  the  other  three  only  for 
broadening  background  material. 
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CHAPTER  III 

THE  DOD  PERSPECTIVE  |: 

The  wide  diversity  of  problems  with  water  and  related  land  resources 
as  described  in  the  preceding  chapter  illustrates  the  complexity  of  this 
national  problem,  Although  there  are  similarities  in  the  types  of 
problems,  a salinity  problem  in  Florida  requires  a different  solution  than 
a salinity  problem  in  Nevada.  Consequently,  there  is  a requirement  for  a 
^ tnyraid  of  solutions.  Because  hydrologic  phenomena  do  not  adhere  to 

political  boundaries,  DOB  installations  will  share  the  water  resource 
problems  of  their  neighbors. 

Table  4 (of  Appendix  B)  provides  a capsulized  look  at  the  relationship 
of  water  resources  problems  and  the  DOD  primary  base  structure. 

(Throughout  the  remaining  chapters  the  term  "installations"  will  be  used  to 
mean  those  installations  in  the  primary  base  structure.)  There  are  1,114 
military  installations  in  the  primary  base  structure  within  the  50  United 
States,  and  these  installations  are  located  in  90  of  the  104  aggregated 
subregions  (ASR's).  Installations  in  the  Caribbean  (Region  21,  with  two 
ASR's,  which  includes  Puerto  Rico)  are  not  included  in  this  study.  There 
are  1,022  (91.7  percent)  of  these  installations  located  within  defined 
water  resource  problem  areas.  Based  on  hydrologic  principles,  if  an 
Installation  is  located  within  a hydrologic  area,  it  is  virtually 
impossible  for  the  installation  to  be  isolated  from  the  water  resource 
problems  in  that  area.  Great  care  has  been  taken  to  correctly  correlate 
specific  problems  with  the  installations.  By  noting  the  problem  number  for 
a specific  installation  in  Table  4 of  Appendix  A and  then  referring  to 
Appendix  B,  the  reader  will  find  a synoptic  description  of  the  problems  in 
the  area  in  which  the  installation  is  located.  For  example,  Caswell  Air 
Force  Station  is  in  an  area  of  Region  1 where  Problem  A1  occurs. 

Referring  to  Appendix  B,  Region  1,  find  Problem  l and  the  accompanying 
description.  The  prefix  of  each  problem  number  denotes  the  category  of  the 
problem.  Category  A means  the  problem  is  severe  and  not  yet  under  study  for 
resolution.  Category  B means  the  problem  is  severe,  but  is  at  least  under 
study  or  in  some  process  of  solution. 

As  a result  of  demographic  trends,  three-quarters  of  the  US  population 
is  living  in  urban  areas,  and  urban/suburban  sprawl  has  effectively  moved 
the  cities  closer  to  military  installations.  Two-thirds  of  the 
installations  in  the  primary  base  structure  are  now  located  in  Standard 
Metropolitan  Statistical  Areas  (SMSA's).  Of  those  installations  in  SMSA's, 

93.8  percent  are  also  in  identified  water  resource  problem  areas. 

Hardest  hit  by  water  resources  problems  is  the  Navy  with  95.3  percent 
(281  of  295)  of  its  primary  base  structure  installations  in  problem  areas. 

Although  the  Navy  has  installations  in  only  14  regions,  the  installations 
are  primarily  coastal  and  located  near  urban  areas.  The  14  installations 
which  are  not  in  identified  problem  areas  are  located  only  in  Regions  17 
and  18  (Washington,  Oregon,  and  California). 

The  Army  has  92.9  percent  (260  of  280)  of  its  installations  in  problem 
areas.  Army  installations  are  located  in  all  20  of  the  regions  but  more 
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than  one-third  are  in  Regions  2 and  1 (the  Middle  Atlantic  and  South 
Atlantic-Guli  Regions). 

Least  impacted  on  a percentage  basis  is  the  Air  Force,  but  on  an 
installation  by  installation  basis,  the  Air  Force  has  481  of  its  539  (99.2 
percent)  Installations  in  defined  water  resource  problem  areas.  These 
figures  should  be  used  cautiously  because  the  Air  Force  has  many  more  small 
facilities  in  its  primary  base  structure  than  the  Army  and  the  Navy.  These 
smaller  facilities  include  leased  family  housing  units  and  similar  small 
functions  which  are  not  reflected  in  the  structures  of  the  other  military 
services.  However,  the  important  point  is  that  all  the  services  have 
approximately  90  percent  of  their  installations  in  defined  water  resource 
problem  areas . 

The  variations  in  types  of  problems,  and  the  number  of  installations 
involved  lend  themselves  best  to  an  assessment  by  region.  The  following 
paragraphs  will  briefly  describe  the  regional  problems  in  terms  of  their 
Impact  on  DOD  installations.  Where  "average  year"  and  "dry  year" 
projections  are  discussed,  an  average  year  means  precipitation  was  based  on 
a 30-year  normal  period  in  which  a specific  amount  of  precipitation  was 
equaled  or  exceeded  in  5 years  of  10.  A dry  year  was  estimated  to  occur 
less  than  20  times  in  100  years  and  the  specific  amount  of  precipitation 
for  a dry  year  was  assumed  to  be  equal  or  less  than  the  amounts  occurring 
in  8 years  of  10. 

Region  1 — New  England  Region 

The  New  England  (Maine,  Massachusetts,  Rhode  Island,  Connecticut, 
Vermont,  and  New  Hampshire)  Region  is  generally  considered  to  have  an 
abundance  of  water  due  to  high  annual  precipitation  and  numerous  lakes  and 
streams.  The  projection  of  annual  requirements  versus  supply  indicates  an 
adequate  supply  during  average  years  for  each  entire  ASR;  however,  state 
and  local  inputs  show  localized  shortfalls  of  water  availability.  Also, 
the  dry  year  projections  show  deficiencies  for  each  of  the  ASR's,  and 
regardless  of  the  type  of  year,  problems  with  water  quality  are  widespread. 

These  shortfalls  are  predominantly  in  the  areas  which  have  dense 
population  and  industrial  growth,  e.g.,  the  Boston  SMSA,  but  even  some 
outlying  areas  such  as  Aroostook  County,  Maine  (location  of  Loring  Air 
Force  Base)  are  also  encountering  quantity  deficiencies  for  irrigation 
during  summer  low  flow  periods. 

The  situation  in  Region  1 is  an  environment  for  conflicts  among 
development,  agriculture,  and  recreation.  None  of  the  64  installations 
(Army — 9;  Air  Force — 40;  Navy — 15)  scattered  throughout  the  area  were 
specifically  identified  as  creating  or  contributing  to  the  problems,  but 
all  of  the  DOD  installations  are  located  within  one  of  the  localized 
problem  areas. 

Twenty-nine  of  the  installations  are  in  SMSA's,  and  each  SMSA  is 
located  in  a problem  area.  Because  the  Array  is  not  heavily  located  in  this 
region,  impact  on  the  Army  should  be  minimal,  but  Natick's  location  in  the 


Boston  SMSA  could  result  in  some  future  changes  In  the  research  and 
development  activities  conducted  at  the  Installation. 

Region  2 — Middle  Atlantic  Region 

The  Middle  Atlantic  Region  contains  170  DOD  Installations  (Array — 59; 
Air  Force — 51;  Navy — 55;  Marine — 5).  The  region  Includes  New  Jersey, 
Delaware,  Maryland,  the  District  of  Columbia,  and  parts  of  Vermont,  New 
York,  Pennsylvania,  and  Virginia.  Each  installation  in  the  region  is  in  a 
% problem  area  and  all  problems  in  Region  2 are  Category  B (i.e.,  at  least 

under  study  by  some  agency);  however,  lack  of  funding  appears  to  be  a 
constraint  for  much  of  the  needed  corrective  action.  The  primary  agency 
involved  in  the  studies  for  this  region  is  the  Corps  of  Engineers  (by 
direction  of  the  Congress  through  Public  Law  89-298,  which  was  an  act 
involving  public  works.) 

As  in  Region  1,  the  projected  annual  requirements  do  not  exceed  supply 
for  any  aggregated  subregion  of  Region  2 during  an  average  year,  but  during 
a dry  year  supplies  will  be  inadequate.  Also,  water  supply  problems  will 
continue  to  occur  in  localized  areas  around  the  SMSA's  of  New  York  City  and 
Washington,  DC.  Problems  in  these  areas  have  already  resulted  in 
restrictions  on  usage  during  drought  periods  in  the  1960 's  and  water 
demands  will  continue  to  tax  or  exceed  the  capability  of  the  existing 
water-supply  systems. 

Another  urban  area  with  anticipated  shortfalls  is  the  Norfolk  and 
Virginia  Beach  area.  Water  problems  in  this  area  will  impact  hardest  on 
Navy  installations  because  of  their  large  concentration  in  the  area.  Rapid 
growth  in  the  area  is  requiring  additional  groundwater  withdrawals  which  in 
turn  will  lead  to  saltwater  intrusion.  Other  areas  in  the  region  have 
problems  primarily  identified  with  water  quality,  flooding,  and  decreased 
groundwater  yields. 

Throughout  the  Middle  Atlantic  Region,  urbanization  is  expected  to 
continue  and  further  aggravate  the  existing  water  problems.  Because  81 
percent  of  the  DOD  installations  in  this  region  are  located  in  SMSA'S,  the 
water  problems  of  eastern  cities  will  also  be  affecting  the  installations. 
If  interbasin  transfers  become  the  solution  to  water  supply  shortages,  it 
is  reasonable  to  assume  that  those  installations  not  already  purchasing 
water  from  a municipal  system  will  find  it  necessary  to  become  involved  in 
the  interbasinin  transfer  system.  In  any  circumstance,  ensuring  an 
adequate  supply  of  water  will  be  a costly  arrangement. 


Region  3 — South  Atlantic-Gulf  Region 

The  South  Atlantic-Gulf  Region  encompasses  South  Carolina,  Florida, 
major  portions  of  Georgia,  Alabama,  North  Carolina,  and  small  parts  of 
Virginia  and  Mississippi.  There  are  189  installations  (Army — 42;  Air 
Force — 75;  Navy — 62;  Marine — 10)  from  the  primary  base  structure  in  this 
region  and  each  one  is  located  in  an  area  with  identified  water  problems. 
Sixty-two  percent  (117  installations)  are  located  in  SMSA's,  which  further 
intensifies  the  competition  for  water  resources. 
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Primary  problems  identitied  in  the  region  are  shortfalls  (current  and 
projected)  in  quantity;  heavy  withdrawal  of  groundwater,  which  in  turn  is 
causing  saltwater  intrusion,  and  flooding  accompanied  by  erosion  and 
siltatlon.  Coastal  areas  are  particularly  plagued  with  saltwater  intrusion 
into  the  groundwater  aquifers.  Increased  pumping  to  meet  the  demands  of 
development  and  industrialization  will  hasten  the  saltwater  intrusion  which 
is  expected  to  limit  the  growth  potential  in  many  areas. 

Despite  the  fact  that  there  are  more  military  installations  in  this 
region  than  in  any  other,  the  state  and  local  assessments  identified  only  a 
few  installations  as  key  economic  factors  in  the  problem  areas.  The 
installations  specifically  identified  were  Fort  Rucker,  Eglln  Air  Force 
Base,l  and  National  Guard  Camp  Shelby. 2 Also  mentioned  as  a group  were 
those  installations  located  in  ASR  306  (Forts  Benning,  McPherson,  and 
Gillen;  Dobbins  Air  Force  Base;  Air  Force  Plant  No.  6;  and  others) . 3 

The  primary  problem  affecting  Fort  Rucker  and  Eglin  Air  Force  Base 
concerns  erosion  and  sedimentation;  however.  Camp  Shelby  and  the  other 
installations  in  ASR  306  are  faced  with  many  more  problems,  the  most 
serious  of  which  is  a shortage  during  low  surface  flows  and  a limited 
amount  of  groundwater. 

The  fragile  balance  between  saltwater  and  fresh  groundwater  in  many 
areas,  particularly  along  the  Gulf  Coast,  will  inhibit  the  drilling  of 
additional  wells  to  meet  demands.  One  additional  well  on  an  installation 
could  easily  induce  saltwater  into  the  groundwater  further  inland,  thus 
causing  many  other  wells  to  become  brackish  and  unusable  with  a possible 
result  of  millions  of  dollars  in  litigation  against  the  Government. 

Despite  the  varying  problems  facing  the  installations  in  Region  3,  the 
projected  data  through  the  year  2000  Indicates  that  in  an  average  year, 
annual  requirements  for  each  of  the  ASR's  can  be  met  with  the  available 
supply,  although  intrabasin  transfers  may  be  required.  In  a dry  year, 
however,  the  projected  requirements  exceed  the  supply  throughout  the  region 
in  all  ASR's  and  by  as  much  as  165  percent  in  ASR  305,  which  is  in  the 
southern  tip  of  Florida. 

Region  4 — Great  Lakes  Basin  Region 

The  Great  Lakes  Basin  Region  covers  the  State  of  Michigan  and  portions 
of  New  York,  Pennsylvania,  Ohio,  Illinois,  Indiana,  Wisconsin,  and 
Minnesota.  It  encompasses  a highly  industrialized  area  and  contains  67  DOD 
installations  (Army — 17;  Air  Force — 44;  Navy — 6),  a number  of  which  are 
industrial  facilities  such  as  arsenals,  ammunition  plants,  and  industrial 
plants.  Forty-six  of  the  installations  are  within  SMSA's.  No  mention  of 
military  Installations  was  made  in  the  state  and  local  assessments; 
however,  each  of  the  installations  is  located  within  an  identified  problem 
area  with  the  exception  of  one  small  Air  Force  housing  site  in  Waukesha 
County,  Wisconsin. 

The  overriding  water  problem  in  this  region  is  low  quality  stemming 
from  industrial  and  municipal  wastes.  This  impacts  adversely  on 
recreational  facilities  and  adds  significant  costs  to  supplying  water  for 
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consumption  and  industrial  use.  Degradation  of  water  quality  is  not 
limited  to  surface  waters,  but  is  also  atfectlng  groundwater  supplies. 

The  projected  requirements  tor  each  of  the  ASR's  in  an  average  year  is 
within  the  available  supply,  except  in  ASR  403  in  the  year  2000  when 
requirements  are  projected  to  be  112  percent  of  supply.  (ASR  403  includes 
the  SMSA's  of  Milwaukee  and  Chicago.)  The  dry  year  projections  indicate  a 
water  shortfall  in  each  of  the  ASR's. 

Region  5 — Ohio  River  Basin  Region 

1 The  Ohio  River  Basin  Region  includes  parts  of  Pennsylvania,  Ohio, 

Virginia,  West  Virginia,  Kentucky,  Indiana,  Illinois,  and  Tennessee.  There 
are  43  DOD  installations  (Army — 14;  Air  Force — 24;  Wavy — 5)  in  the  region 
and  all  are  located  within  ident’fied  problem  areas. 

Much  of  the  region  is  industrial,  as  In  Region  4,  and  many  of  the  DOD 
facilities  are  industrial/ordnance  related.  Probably  because  of  their 
industrial  nature,  32  of  the  installations  are  located  within  SMSA'S,  but 
none  of  the  DOD  installations  in  the  region  are  specifically  identified  in 
the  state  and  local  assessments  either  as  a key  economic  factor  or  as  a 
contributor  to  a problem. 

In  addition  to  the  specific  area  problems  Identified  for  each 
installation,  there  are  three  region-wide  problems:  mine  drainage,  non- 
point source  pollution,  and  energy  (Problems  19,  20,  and  21).  From  these 
problems  it  is  almost  obvious  that  water  quality  is  the  predominant  problem 
in  this  region.  Most  of  the  water  degradation  stems  from  municipal  and 
industrial  wastes  and  from  acid  mine  drainage.  There  are  several  water 
supply  problems  identitied,  but  the  state,  and  local  assessments  support  the 
projection  that  water  supply  will  adequately  cover  total  requirements  in 
each  ASR  for  an  average  year.  In  a dry  year,  however,  requirements  will 
exceed  supply  in  each  ASR  by  a small  percentage. 

Region  6 — Tennessee  River  Basin  Region 

The  Tennessee  River  Basin  Region  is  relatively  small  in  area.  It 
includes  western  North  Carolina,  a substantial  portion  of  Tennessee,  and 
minor  portions  of  Mississippi,  Alabama,  and  Georgia.  There  are  only  11  DOD 
installations  located  in  the  region:  three  Army  Industrial/ammunition 
facilities,  the  Air  Force  Arnold  Engineering  Development  Center,  and  seven 
other  small  Army  or  Air  Force  facilities. 

Only  five  of  the  installations  are  located  in  specific  problem  areas, 
and  with  the  exception  of  Holston  Army  Ammunition  Plant,  they  are  not  the 
larger  installations.  Specific  problems  for  the  areas  in  which  DOD 
installations  are  located  primarily  deal  with  water  quality  and  flooding. 
There  is  no  indication  of  any  impact,  economic  or  otherwise,  by  any  of  the 
installations  except  that  in  the  Holston  area,  munitions  are  mentioned  as  a 
product  of  the  local  economy,  a reference  to  the  Holston  Ammunition 
Plant.4 

Although  this  region  contains  the  Tennessee  Valley  Authority  and  water 
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would  be  expected  to  be  In  abundance,  competition  for  hydropower, 
recreation,  fish,  and  wildlife  result  in  projections  of  requirements 
exceeding  supply  during  dry  years.  During  average  years,  however, 
requirements  are  projected  to  be  within  the  available  water  resources  for 
each  ASR. 

Region  7 — Upper  Mississippi  River  Basin  Region 

The  Upper  Mississippi  River  Basin  covers  an  extensive  area  from 
northern  Minnesota  to  central  Illinois  and  portions  of  Wisconsin,  Iowa,  and 
Missouri.  Although  approximately  one-quarter  of  the  area  has  no 
specifically  identified  water  problems,  all  of  the  12  00D  installations 
except  an  Air  Force  ROTC  housing  site  are  located  in  hydrologic  areas  with 
specific  problems.  Again,  a high  percentage  of  the  installations  are 
located  in  SMSA's  (23  of  the  32  installations).  There  are  no  Navy  or 
Marine  installations,  but  12  Army  and  20  Air  Force  installations  are 
located  in  the  region.  With  the  exception  of  a few  industrial  plants  and 
several  larger  installations  in  Iowa  and  Missouri,  the  installations  are 
relatively  small.  None  of  the  installations  was  mentioned  in  the  state  and 
local  assessments. 

Problems  facing  the  installations  in  this  region  are  primarily  quality 
(municipal  and  industrial  wastes)  related,  although  in  some  of  the  areas  a 
shortage  occurs  during  low  flows.  The  projected  annual  requirements  on  an 
ASR  basis  during  an  average  year  can  be  met  by  supply,  but  in  a dry  year, 
annual  requirements  exceed  supply  in  each  ASR  by  approximately  25  percent. 

Region  8 — Lower  Mississippi  Region 

The  Lower  Mississippi  Region  is  relatively  small  in  area  and 
encompasses  the  areas  along  the  Mississippi  River  from  Missouri  and 
Kentucky,  through  Arkansas,  Tennessee,  Mississippi,  and  Louisiana  to  the 
Gulf  of  Mexico.  There  are  24  DOD  installations  (Army — 7;  Air  Force — 13; 
Navy — 4)  in  the  region,  about  one-half  of  which  are  substantial  in  size, 
and  14  of  which  are  located  in  SMSA's. 

Only  16  of  the  24  installations  are  located  in  the  specific  problem 
areas  which  vary  in  description  by  ASR  as  the  Mississippi  River  courses  to 
the  Gulf.  Local  problems  for  the  installations  in  ASR  801,  the  northern 
portion  of  the  region,  are  inadequate  water  supplies  for  outdoor  activities 
and  pollution  from  industrial  and  agricultural  chemicals.  In  ASR  802,  the 
tri-state  area  of  the  Louisiana,  Mississippi,  and  Arkansas  boundaries,  only 
National  Guard  Camp  McCain  is  located  in  a specific  problem  area.  This 
area  is  experiencing  water  contamination  from  agricultural  pesticides  in 
the  surface  waters  and  from  pollution  by  Industrial  and  municipal  wastes. 

The  lower  portion  of  the  Mississippi  River  in  Louisiana  comprises  ASR 
803.  The  installations  in  this  ASR  are  virtually  all  located  in  areas  with 
specific  problems.  Some  of  these  problems  deal  with  navigational  aspects 
of  the  river  and  therefore  do  not  impact  on  the  DOD  installations;  however, 
problems  which  could  Impact  are  water  quality  degradation  due  both  to 
industrial  and  municipal  waste  discharge  and  to  saltwater  Intrusion. 


The  projections  tor  water  requirements  tor  the  ASk's  do  not  exceed 
supply  tor  an  average  year;  however,  during  a dry  year  the  ASR  requirements 
are  projected  to  exceed  supply  by  about  TO  percent. 

Region  9 — Sourls-Red-Ralny  River  Region 

The  Sourls-Red-Ralny  River  Region  is  also  relatively  small 
geographically  and  covers  the  northern  portions  ot  North  Dakota  and 
Minnesota.  There  are  16  DOD  installations  (Array — 7;  Air  Force — 9)  in  the 
region  and  only  two.  Hector  Field  Air  National  Guard  and  Grand  Forks  Air 
Force  Base  are  in  SMSu's.  The  Array  tacilities  are  residual  trora  the 
} Safeguard  system  and  the  Air  Force  facilities  include  Minot  and  Grand  Forks 

Air  Force  Bases  plus  other  smaller  sites.  Twelve  ot  the  installations  are 
located  in  areas  with  specific  water  problems  Identified. 

The  primary  problems  in  the  region  are  consistently  identified  as 
insufficient  streamflows  in  late  summer.  The  state  and  local  assessment 
for  Problem  Area  4 states  that  "Current  water  supply  sources  from  the  Minot 
Aquifer  and  Souris  River  will  be  insufficient  to  meet  Minot's  projected 
water  requirements  including  those  ot  the  US  Air  Force  Base  for  municipal, 
industrial,  and  power  generation  uses."^  Other  problems  involve 
variations  in  degraded  quality  due  either  to  minerals  or  to  urban  and 
industrial  waste. 

Despite  the  localized  water  supply  problems,  the  projected  annual 
requirements  versus  supply  for  the  entire  region  (only  ASR  901)  indicate 
that  during  an  average  year  adequate  water  should  be  available.  Thi9 
indicates  flood  containment  or  intrabasin  transport  may  be  required.  In 
dry  years  the  supply  drops  below  requirements  by  as  much  as  22  percent  by 
the  year  2000. 

Region  10 — Missouri  Basin  Region 

The  Missouri  Basin  Region  covers  the  largest  area  and  encompasses 
Nebraska,  most  of  Montana,  North  Dakota,  South  Dakota,  Wyoming,  Missouri, 
and  portions  of  Iowa,  Minnesota,  and  Colorado.  Despite  its  large  size, 
there  are  only  52  DOD  installations  (Army — 14;  Air  Force — 38)  from  the 
primary  base  structure  located  in  the  region.  Twenty-nine  ot  the 
installations  are  located  in  areas  with  specific  W3ter  problems  and  20  ot 
these  installations  are  located  in  SMSA's. 

Only  one  Installation,  Rocky  Mountain  Arsenal,  was  specifically 
mentioned  in  the  state  and  local  assessment.  This  Installation  and  local 
industries  were  identified  as  contaminating  shallow  wells  and  affecting  a 
local  water  supply. ^ 

The  specific  problem  areas  deal  with  quality  degradation  both  instream 
and  offstream,  and  groundwater  levels  which  are  dropping  in  rural  areas  due 
to  irrigation.  These  water  problems  generally  occur  In  the  lower  portion 
of  the  region  where  agi  iculture  is  predominant.  In  the  SMSA's,  water 
shortfalls  are  being  experienced  and  projections  indicate  a further 
shortfall  in  the  future. 
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The  long-range  projections  for  the  ASR's  show  requirements  being  met 
by  supply  during  an  average  year  except  in  ASR's  1007,  1008,  and  1010, 
which  cover  Nebraska  and  portions  of  Colorado  and  Wyoming.  In  a dry  year, 
however,  all  the  ASR's  have  shortages,  primarily  because  of  requirements 
tor  Irrigation  and  instream  navigation. 

Region  11 — Arkansas  White  Red  Region 

Region  11  Is  also  a large  area  which  includes  Oklahoma,  the  Texas 
Panhandle,  and  portions  of  Colorado,  Kansas,  New  Mexico,  Missouri, 

Arkansas,  Texas,  and  Louisiana.  The  region  takes  its  name  from  the  three 
main  water  courses  in  the  region.  There  are  37  DOD  installations  (Array — 
10;  Air  Force — 26;  Navy — 1)  in  the  region,  24  of  which  are  located  in 
SMSA's. 

Only  3 of  the  37  Installations  are  not  within  specifically  identified 
problem  areas.  They  are  the  Air  Force  Plant  and  Base  at  Wichita,  Kansas, 
ind  the  Army  munitions  plant  In  Labette  County,  Kansas. 

The  three  installations  In  the  Arkansas  portion  of  the  region  are  in 
areas  with  problems  related  to  water  quality.  In  comparison,  the  nine 
installations  In  the  Colorado  portion  of  the  region  are  in  areas  with 
problems  Involving  an  insufficient  quantity  of  water.  For  example,  in  1975 
the  Colorado  Springs  SMSA,  even  with  imports  included,  was  short  of  water. 
Fort  Carson  and  the  Air  Force  Academy  are  within  the  SMSA  and  both  are 
mentioned  in  the  state  and  local  assessment  as  heavy  contributors  to  the 
economy.'  The  projected  increased  requirements  for  this  area  will  not  be 
met  by  existing  or  planned  actions.®  Other  problems  involve  degraded 
quality  of  water  from  leaching  due  to  irrigation. 

There  are  only  two  installations  In  the  Louisiana  portion  of  the 
region.  Tbi3  area  is  confronted  with  water  quality  degradation  due  to 
pesticides,  herbicides,  other  chemicals,  sediment  during  low  flows,  and  a 
lack  of  dependability  of  high  flows. 

Fifteen  of  the  installations  in  the  region  are  in  the  Oklahoma 
portion.  These  installations  are  in  areas  where  water  quality  is  below 
standards  and  the  quantities  are  limited.  Complicating  the  requirements 
are  competing  water  needs  for  energy  production  and  further  development  of 
energy  resources. 

The  installations  In  the  Texas  portion  of  the  region  are  faced  with 
area-wide  water  problems.  These  problems  are  annual  flooding  and  a state- 
wide difficulty  ot  meeting  EPA  standards  tor  potable  water. 

The  region's  projected  requirements  exceed  supply  during  an  average 
year  in  all  ASR's  except  In  ASR's  1104  and  1 SO?.  This  deficiency  affects 
24  ot  the  installations  in  the  region.  However,  tor  a dry  year,  projected 
requirements  exceed  supply  in  all  the  ASR's,  and  by  as  much  as  260  percent 
in  ASR's  1103  and  1105.  These  ASR's  include  the  Wichita  and  Oklahoma  City 
SMSA's,  and  nine  of  the  000  installations  including  Tinker  and  Altus  Air 
Force  ’h’e<'3,  Navy  Ammunition  Pepot  McAlester,  Air  Force  Plant  13,  and 
McConnell  and  Vance  Air  Force  Bases. 
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Region  12 — Texas  Gult  Region 

The  Texas  Gulf  Region  Includes  all  but  the  northern  and  extreme 
western  parts  of  Texas  and  also  Includes  several  counties  in  Louisiana  and 
New  Mexico.  There  are  49  DOD  installations  (Army — 7;  Air  Force — 32;  Navy — 
10)  in  the  region,  35  of  them  located  in  SMSA's.  With  the  exception  of  two 
installations  in  the  New  Mexico  portion,  the  remaining  47  installations  are 
located  in  Texas.  All  of  the  installations  are  located  in  identified  water 
resource  problem  areas. 

Although  there  are  localized  water  problems  in  Texas,  there  are  two 
common  water  problems  throughout  the  state  which  have  not  yet  been 
resolved.  These  problems  are  flooding  and  supply/quality  for  the  rural 
communities.  Another  problem  is  common  to  the  Gulf  coastal  counties  where 
there  is  a lack  of  freshwater  flow  into  the  bays  and  estuaries. 

Localized  problems  are  mostly  related  to  groundwater  mining  and  the 
resultant  effects,  e.g.,  salinity  intrusions  and  insufficient  recharge.  A 
commonly  reported  effect  is  land  subsidence  such  as  in  the  Houston-Fort 
Worth  area.  During  the  past  40  years,  a 3,000-square-mile  area  centered  on 
Houston  has  subsided  and  in  the  Pasadena-Deer  Lake  Park  area,  subsidence 
had  dropped  8 to  9 feet  by  1973  (dropping  6 inches  per  year  at  present) 

Projected  water  requirements  for  an  average  year  through  1985  exceed 
supply  only  in  two  of  the  five  ASR's;  however,  by  the  year  2000  ASR  1202 
will  also  have  a shortage  of  water.  In  a dry  year,  demand  is  projected  to 
exceed  supply  in  all  ASR's,  the  worst  case  being  ASR  1203,  which  is  in  the 
Texas  High  Plains  and  a source  of  most  of  the  Texas  agricultural  output. 
Requirements  in  ASR  1203  exceed  supply  by  250  percent  through  the  year 
2000. 

Region  13 — Rio  Grande  Region 

The  Rio  Grande  Region  includes  the  major  portion  of  New  Mexico,  a few 
counties  in  southern  Colorado,  and  the  western  edge  of  Texas.  There  are 
only  11  DOD  installations  (Array — 3;  Air  Force — 3)  in  the  region,  all  of 
which  are  either  in  New  Mexico  (3  installations)  or  in  western  Texas  (3 
installations).  All  of  the  installations  are  in  specific  water  problem 
areas  and  three  are  in  SMSA's  with  water  supply  problems,  i.e.,  Albuquerque 
and  El  Paso . 

The  water  problems  in  the  Texas  portion  of  the  region  are  basically 
the  same  as  those  found  in  the  other  water  regions  in  Texas,  i.e.,  flooding 
and  lack  of  supply/quality  for  rural  communities,  plus  localized  problems 
with  salinity  and  depletion  of  groundwater  due  to  heavy  Irrigation 
requirements . 

In  New  Mexico,  the  problems  in  the  Rio  Grande  Basin  involve  the 
competition  of  agriculture  (irrigation)  with  other  uses,  and  the 
deficiencies  in  quantity  of  groundwater.  As  a result  of  increased  use  of 
available  water,  water  quality  tor  downstream  users  becomes  degraded. 

The  water  shortages  in  this  region  are  prolected  to  continue  through 
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Che  year  200  , and  will  worsen  during  dry  years.  These  continued  shortages 
are  expected  to  result  In  a reduction  ot  Irrigated  land  In  future  years. 

Region  14 — Upper  Colorado  Region 

The  Upper  Colorado  Region  includes  southwestern  Wyoming,  western 
Colorado,  eastern  Utah,  and  northwestern  New  Mexico.  There  Is  only  one 
Installation  In  the  region,  the  Array's  Green  River  Test  Complex. 

Local  problems  In  the  area  ot  the  Installation  are  primarily  water 
shortages.  Water  tor  irrigation  is  Insufficient  In  most  years,  and  the 
area  is  rich  in  energy  resources  which  will  cause  further  demands  on  the 
available  water. 

The  projected  water  supply  in  the  ASR  is  adequate  for  projected 
requirements  during  an  average  year,  but  in  a dry  year  will  be  insufficient 
by  a small  percentage. 

Region  15 — Lower  Colorado  Region 

The  Lower  Colorado  Region  consists  of  Arizona,  western  New  Mexico,  and 
two  counties  in  southeastern  Nevada.  There  are  27  DOD  installations  (Array- 
-3;  Air  Force — 17;  Navy — l;  Marine — 1)  scattered  throughout  the  area,  15  of 
which  are  located  within  three  SMSA's  (Phoenix,  Tucson,  and  Las  Vegas). 

All  27  installations  are  within  specific  problem  areas. 

The  Lower  Colorado  Region  Is  faced  with  general  problems  of  Inadequate 
water  supplies  to  meet  the  needs  of  entitlements  (other  states  and  Mexico) 
and  a problem  of  Increasing  salinity  in  the  water.  Although  the  Central 
Arizona  Project  is  expected  to  solve  some  problems  by  1985  when  it  Is 
completed,  other  demands  on  the  Colorado  River  are  expected  to  cause 
continuing  shortfalls  of  water.  Termination  of  irrigation  is  viewed  as 
providing  a means  to  meet  some  of  the  shortfalls. 

The  role  of  several  DOD  installations  in  the  local  economies  facing 
specific  water  problems  was  mentioned  in  the  state  and  local  assessments. 

In  ASR  1502,  Nellis  Air  Force  Base  Is  mentioned  as  the  largest  employer  in 
the  state, 10  and  Yuma  Proving  Ground  and  the  Yuma  Marine  Corps  Air  Station 
are  mentioned  as  being  located  within  the  area,  but  they  do  not  border  the 
river. **  In  ASR  1503  the  military  earnings  are  identified  as  an  economic 
factor  for  the  Phoenlx/Tucson  areas, 12  but  the  earnings  are  definitely  a 
smaller  portion  of  the  total  earnings  shown  for  the  respective  areas. 

The  projected  water  requirements  exceed  supply  by  300  percent  in  ASR 
1503  and  by  240  percent  in  ASR  1502,  both  tor  the  average  year  and  the  dry 
year;  however,  in  ASR  1501  (Fort  Huachuca/  Willcox  area)  supply  is 
projected  to  be  adequate  in  an  average  year  except  in  localized  areas  and 
during  a dry  year. 

Region  16 — Great  Basin  Region 

The  Great  Basin  Region  includes  virtually  all  ot  Nevada  ana  the 
western  half  of  Utah.  There  are  20  DOD  Installations  (Army — 5;  Air  Force — 
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9;  Navy — 6)  scattered  throughout  two  (1601,  1604)  of  the  four  ASR's  In  the 
region.  Each  of  the  installations  is  within  a specific  water  resource 
problem  area. 


In  the  Utah  portion  of  the  region,  11  of  the  12  installations  are 
clustered  in  the  Salt  hake  City  SMSA.  Water  problems  in  this  area  deal 
primarily  with  quality  degradation  due  to  population  growth.  The  Federal 
Government  is  the  largest  employer  in  the  Weber  River  area,  which  is  a 
portion  of  the  SMSA,  with  Hill  Air  Force  Base,  Defense  Depot  Ogden  and  a 
regional  Internal  Revenue  Service  Center.^  Additionally,  in  Tooele 
County  (Tooele  Army  Depot)  which  is  also  in  the  SMSA,  future  growth  will  be 
limited  unless  either  additional  supplies  are  found  or  existing  supplies 
are  more  efficiently  used. 

In  the  Nevada  portion  of  the  region,  the  installations  are  mostly 
ranges.  The  Navy  Ammunition  Depot  in  the  Walker  River  Basin  is  a major 
landholder  14  and  it  is  within  the  same  problem  area  as  the  city  of 
Hawthorne  which  is  experiencing  shortfalls  in  water  supply. 

Despite  localized  problems  with  water  supply  and  quality,  the  ASR's  in 
which  the  installations  are  located  are  projected  to  have  adequate  supplies 
during  an  average  year,  although  by  the  year  2000  and  in  dry  years, 
projected  requirements  and  supply  will  be  about  equal.  An  exception  is  ASR 
1604  in  Nevada  which  will  experience  extreme  shortages  during  dry  years. 

Region  17 — Pacific  Northwest  Region 

The  Pacific  Northwest  Region  covers  Washington,  virtually  all  of 
Oregon  and  Idaho,  and  several  western  counties  in  Montana.  There  are  54 
DOD  installations  (Army — 6;  Air  Force — 35;  Navy — 13)  in  the  region; 
however,  only  39  are  located  in  areas  with  specifically  identified 
problems.  Seventeen  of  the  39  are  within  SMSA's,  11  of  which  are  in  the 
Seattle-Everett  SMSA.  None  of  the  installations  is  mentioned  in  the  state 
and  local  assessment. 

Four  problem  areas  are  specifically  described  in  the  assessment:  the 
Oregon  coastal  area  where  water  supply  is  insufficient  due  to  high  demand 
in  summers;  the  Puget  Sound  area  where  water  rights  are  an  issue;  and  the 
Snake  River  and  Columbia  River  areas  where  the  problems  are  conflicts  in 
usage.  These  conflicts  evolve  from  needs  for  hydroelectric  generation  and 
other  instream  uses. 

The  ASR  projections  show  that  total  requirements  do  not  exceed  supply 
except  in  ASR's  1703  and  1705  during  a dry  year. 

Region  18 — California  Region 

The  California  Region  includes  the  State  of  California  and  Klamath 
County,  Oregon*  This  region  has  149  DOD  installations  (Army — 21;  Air 
Force — 59;  Navy — 62;  Marine — 7)  and  consequently  is  the  location  of  13.4 
percent  of  the  primary  base  structure. 

The  fast  growth  problems  of  population  in  California  are  commonly 
known,  and  these  growth  problems  have  had  their  impact  on  water  resources. 
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Of  the  149  Installations,  125  are  located  in  SMSA's,  but  only  114  of  the 
149  installations  are  in  specifically  identified  water  resource  problem 
areas.  Most  of  the  problems  are  already  under  study,  but  there  are  three 
Category  A problems  remaining. 

The  severity  of  water  demands  has  caused  excessive  groundwater 
overdrafts,  which  in  turn  resulted  in  state  legislative  action  during  1977 
to  prohibit  future  groundwater  mining.  The  San  Joaquin  Valley,  a Category 
A problem  area  and  home  of  Castle  Air  Force  Base,  has  the  largest  overdraft 
problem  in  the  state.  Correction  of  the  problem  will  reduce  water  flows 
and  is  expected  to  have  negative  impact  on  either  agricultural  output  or 
fish  and  wildlife  habitats. 


In  the  Carmel  River  Basin,  another  Category  A problem  area,  the 
largest  concentration  of  military  personnel  in  Monterey  county  is  located 
on  the  peninsula.  Twenty  percent  of  the  county  population  is  military.^ 
Increased  urban  growth  in  the  Basin  has  caused  demands  for  water  to  exceed 
supply,  and  overdrafts  of  groundwater  cause  saltwater  intrusion  to  be  a 
potential  problem. 

Category  B problems  are  also  involved  with  overdrafts  and  salinity. 
Importation  of  water  to  provide  a substantial  portion  of  water  for  Southern 
California  will  be  in  competition  with  demands  in  the  exporter  basins, 
e.g.,  the  Lower  Colorado  Region,  and  this  is  expected  to  adversely  impact 
on  agriculture  in  California. 

Projected  requirements  versus  supply  in  an  average  year  show  deficits 
in  ASR's  1803  and  1807.  This  includes  the  areas  around  Bakersfield  and 
Merced  County.  The  dry  year  projections  show  shortages  for  all  ASR's 
except  ASR  1801,  which  includes  extreme  northern  California  and  Klamath 
County,  Oregon. 


Region  19 — Alaska  Region 


The  Alaska  Region  is  the  State  of  Alaska  as  one  ASR.  There  are  39  DOD 
installations  (Army — 13;  Air  Force — 23;  Navy — 3)  in  the  region  and  many  of 
these  are  small,  self-contained  installations. 


Contrary  to  the  image  of  water  associated  with  snow  and  ice,  much  of 
the  region  is  faced  with  water  shortages  due  to  limited  water  supply 
facilities.  The  problem  is  compounded  by  groundwater  degradation  from 
either  inadequate  wastewater  treatment  or  limitations  posed  by  permafrost. 
Each  of  the  installations  is  located  within  one  of  the  specific  problem 
areas . 


Projected  requirements  indicate  an  adequate  water  supply  for  the 
state,  but  do  not  reflect  the  localized  water  shortages  during  average 
years.  This  is  primarily  because  the  localized  nature  of  the  specific 
problems  is  dwarfed  by  the  total  supply  of  water  available  in  the  state; 
however,  in  a dry  year  and  as  a hydrologic  area,  the  region  is  projected  to 
have  a small  shortage. 
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Region  20 — Hawaii  Region 


The  Hawaii  Region  encompasses  the  Hawaiian  Islands,  subdivided  into 
four  ASR's.  Only  three  of  the  ASR's  have  DOD  installations  from  the 
primary  base  structure  with  ASR  2003  (Oahu  Island,  which  is  also  the 
Honolulu  SMSA)  containing  52  of  the  total  59  installations  (Army — 20;  Air 
Force — 10;  Navy — 27;  Marine — 2). 

* Although  each  installation  is  in  a specifically  defined  problem  area, 

the  state  and  local  assessment  anticipates  that  adequate  water  to  meet 
requirements  will  be  available  on  all  the  islands  through  the  year  2000. 
Localized  problems,  however,  do  exist.  On  Hawaii  Island,  surface  water 
shortages  limit  military  use  at  Army's  Pohakuloa  Training  Area. 

On  Oahu  Island  water  quality  is  identified  as  a problem,  and  in  the 
Pearl  Harbor  area,  saltwater  intrusion  is  occurring  due  to  drawdown  in 
inland  wells.  Domestic  use  by  military  in  the  area  exceeds  the  civilian 
sector  on  a per  capita  basis, 16  and  an  institutional  issue  is  joint  use  of 
military  lands  for  water  related  recreational  purposes.  This  stems  from 
tourism  which  at  present  is  the  only  potential  major  source  of  economic 
growth  for  the  state. 

Installations  in  the  third  ASR,  Kauai  Island,  are  in  areas  with  water 
quality  problems  due  to  wastes  and  salinity.  There  are  only  five 
installations  in  this  ASR. 

Projected  requirements  versus  supply  support  the  local  assessment  and 
indicate  no  problem  during  average  years;  however,  in  dry  years  all  ASR's 
are  projected  to  have  a shortfall  in  supply. 

General  Implications 

Only  92  of  1,114  DOD  installations  in  the  20  water  resource  regions 
are  not  in  specifically  identified  water  resource  problem  areas.  Briefly 
recapping,  they  are  located  in  Region  4 — l small  housing  site  west  of 
Milwaukee,  Region  6 — 2 industrial  facilities  in  northern  Alabama,  and 
Arnold  Engineering  Center  and  3 small  sites  in  Tennessee;  Region  7 — 1 small 
housing  site  in  southeastern  Minnesota;  Region  8 — 3 installations  in 
central  Arkansas  and  5 in  central  and  northern  Louisiana;  Region  10--23 
installations  scattered  in  Montana,  western  South  Dakota,  Wyoming,  eastern 
Nebraska,  western  Iowa,  northeastern  Kansas,  and  northwestern  Missouri; 
Region  11 — 3 In  southeastern  Kansas;  Region  17 — 15  installations  in  western 
Montana,  northern  Idaho,  and  eastern  Washington;  and  Region  15 — 35 
installations  scattered  around  California  and  southern  Oregon.  This  does 
not  mean  that  water  resource  problems  do  not  exist  in  these  areas  of  the 
country,  but  only  that  the  local  hydrologic  area  did  not  have  a severe 
identified  problem  in  the  Second  National  Water  Assessment. 

On  the  other  hand,  the  identified  problems  may  be  newly  defined  or 
long  standing.  In  fact,  some  of  the  1,022  installations  in  identified 
problem  areas  may  have  had  the  problems,  e.g.,  flooding  and  sedimentation, 
since  the  base  was  acquired.  The  data  must  therefore  be  kept  in 
perspective,  and  installations  and  areas  must  be  examined  before  specific 
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or  detailed  policies  are  made.  However,  action  should  not  be  held  in 
abeyance  until  after  a third  national  assessment  to  see  if  the  situation 
has  changed. 

In  view  of  the  total  perspective,  DOD  planners  and  policymakers  should 
include  current  and  projected  water  resources  in  all  decisions  involving 
the  primary  base  structure.  Base  closures  and  mission  changes  should  not 
be  made  without  consideration  of  water  resource  problems  that  would  be 
compounded  by  a change  in  utilization  of  the  military  installation. 

Although  the  courts  have  recognized  that  a sufficient  quantity  of 
unappropriated  water  is  reserved  for  the  purpose  for  which  any  Federal 
reservation  is  established,  including  military  installations,  the  DOD  is 
not  assured  of  an  uncontested  supply.  This  stems  from  the  fact  that  the 
amounts  of  water  have  not  been  quantified  to  establish  what  is  sufficient. 
This  has  caused  numerous  cases  of  litigation  to  determine  the  rights  of  the 
parties  contesting  the  use  of  available  water. ^ At  the  time  of  this 
study,  water  policies  are  being  examined  by  the  executive  branch  of  the 
Government,  in  an  attempt  to  resolve  this  problem  and  others;  however,  this 
action  will  not  resolve  the  problems  involving  water  quality,  e.g., 
salinity  and  toxic  materials.  Problems  involving  these  worsening 
conditions  need  also  to  be  recognized  in  decisions  on  changes  to  the 
primary  base  structure. 

Regardless  of  the  outcome  of  decisions  on  availability  of  water  for 
Federal  installations,  experience  in  recent  years  has  shown  that  public 
pressure  influences  decisions  which  would  adversely  affect  an  area.  It  is 
entirely  conceivable  that  in  the  next  two  decades  a military  installation 
in  the  Florida  Gulf  area  would  be  prevented  from  drilling  an  additional 
well  in  order  to  preclude  any  possibility  of  upsetting  the  freshwater  and 
saline  water  balance.  It  is  also  very  likely  that  an  installation  which 
purchases  its  water  from  a local  municipality  would  receive  rationed 
quantities  at  the  discretion  of  municipal  officials  if  they  perceived  an 
indiscriminate  use  of  water  on-base  while  local  citizens  were  being 
constrained  in  their  water  usage. 

In  terms  of  water  quality,  point  and  nonpoint  source  pollution  from 
DOD  installations  has  already  come  under  fire  through  the  National 
Environmental  Protection  Act.  Therefore,  no  additional  problems  should  be 
anticipated  except  where  insufficient  action  has  allowed  a problem  to 
continue  unabated. 

The  greatest  impact  from  the  current  and  projected  water  resources 
problems  will  be  to  the  DOD  budget.  The  enhanced  treatment  required  to 
compensate  for  increased  salinity,  toxic  materials,  sedimentation,  and 
other  degradation  factors  will  further  raise  the  cost  of  usable  water. 

This  additional  cost  will  result  in  pressures  from  all  levels  for 
conservation,  and  in  order  to  achieve  effective  monitoring  of  conservation 
measures,  metering  will  no  doubt  be  suggested. 

Metering  facilities  on  an  installation,  particularly  for  family 
housing,  will  also  be  expensive.  But  whether  or  not  meters  are  installed, 
the  cost  of  utilities,  i.e.,  water,  sewage,  and  electricity,  will  continue 
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to  climb  and  consume  a larger  portion  of  the  base  operating  and  maintenance 
(O&M)  budget-  This  will  undoubtedly  lead  to  pressures  for  charging  housing 
occupants  for  utilities,  either  by  metering  or  by  pro  rata  cost  sharing, 
and  possibly  to  an  Increased  furor  over  the  perception  of  decreased 
military  benefits. 

Additionally,  as  a means  of  keeping  down  capital  expenditures  tor 
% plant  Improvement  through  the  Military  Construction  Program,  it  is 

conceivable  that  purchasing  water  from  local  water  authorities  would  be 
favored  in  lieu  of  modifying  or  building  new  treatment  facilities.  This 
would  avoid  siphoning  off  military  construction  monies  needed  for  other 
facilities,  but  would  place  an  increased  burden  on  the  Operations  and 
Maintenance  (O&M)  budget.  Also,  with  the  burden  for  enhanced  treatment 
placed  on  the  local  municipal  authorities,  the  t>OD  could  expect  to  be  asked 
by  local  governmental  officials  to  share  the  capital  improvement  costs. 

This  has  already  occurred  with  waste  treatment  facilities. 

In  short,  there  appears  to  be  no  means  of  avoiding  the  cost  impacts 
on  defense  budgets  from  solutions  to  the  water  resource  problem.  There  is 
no  way  of  estimating  accurately  what  the  costs  will  be,  but  they  are  likely 
to  be  in  the  billions. 
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CHAPTER  IV 

THE  ARMY  PERSPECTIVE 


This  chapter  and  the  next  two  chapters  will  describe  water  resources 
problems  from  the  perspective  of  each  service. 

The  Army  has  280  Installations  In  the  DOD  primary  base  structure.  Of  • 

these  280  installations,  260  are  located  in  areas  with  specifically 
identified  water  resource  problems.  The  information  needed  to  Identify  the 
Array  installations  and  their  respective  problem  areas  is  provided  in  Tables 
1 and  5 of  Appendix  A.  A specific  installation  may  be  quickly  found  in 
Table  1,  which  lists  the  Array  installations  alphabetically  by  state  and 
identities  the  region  and  the  problem  areas  in  which  the  installation  is 
located.  Using  the  region  number  and  the  problem  number  from  Table  1,  an 
abbreviated  description  of  the  problem  can  then  be  found  in  Appendix  8. 

Also,  by  using  the  installation's  region  and  aggregated  subregion  (ASH) 
numbers,  the  installation  can  be  found  in  Table  5 together  with  all  other 
Army  installations  in  the  hydrologic  area  and  having  the  same  problems. 

Table  5 also  provides  a projection  of  annual  water  requirements  versus 
supply  for  the  entire  ASR  both  for  an  average  year  and  a dry  year  in  the 
years  1985  and  2000.  Thus,  Tables  1 and  5 (Appendix  A)  and  Appendix  R 
provide  an  Army  perspective  in  terras  of  the  Second  National  Water 
Assessment . 

As  in  the  DOD  perspective,  each  water  region  will  be  addressed  in 
numerical  order,  with  a brief  description  of  the  water  resources  problems 
affecting  Army  installations  in  the  region.  (To  facilitate  use  by  the 
separate  services,  geographic  descriptions  of  the  regions  are  again 
provided  in  this  chapter.) 

Region  1 — New  England  Region 

The  New  England  Region  includes  Maine,  Massachusetts,  Rhode  Island, 

Connecticut,  Vermont,  and  New  Hampshire.  There  are  nine  Army  installations 
in  three  of  the  six  aggregated  subregions  (ASR)  in  the  New  England  Region. 

Five  of  these  installations  are  in  the  Boston  Standard  Metropolitan 
Statistical  Area  (SMSA).  The  others  are  not  in  any  SMSA.  All  nine 
installations  are  located  in  specifically  identified  problem  areas.  Those 
in  the  Boston  SMSA,  primarily  the  Army  Natick  facilities,  are  in  an  area 
faced  with  supply  shortages  described  as  critical  and  with  water  quality 
problems  both  in  groundwater  and  coastal  waters.  Fort  Devens  is  In  an  area 
where  there  are  conflicting  demands  for  the  Merrimack  River  waters  for 
limited  potable  groundwater.  The  Cold  Regions  Laboratory  in  New  Hampshire 
is  in  a basin  where  despite  increasing  water  demands,  water  is  being 
diverted  to  the  Boston  Metropolitan  Area.  Water  quality  is  a problem 
throughout  the  region  due  to  waste  and  mineral  pollutants. 

Region  2 — Middle  Atlantic  Region 

The  Middle  Atlantic  Region  covers  New  Jersey,  Delaware,  Maryland,  the 
District  of  Columbia,  and  parts  of  Vermont,  New  York,  Pennsylvania,  and 
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Virginia.  The  Array's  largest  concentration  ot  Installations  In  any  region 
is  in  Region  2.  There  are  59  installations  in  the  region,  all  of  which  are 
in  Category  B detined  problem  areas.  (This  means  the  problem  is  at  least 
under  study  as  a minimum  lave  of  problem  resolution.)  Throughout  the 
region,  water  quality  is  a common  problem.  Degradation  occurs  from 
municipal  and  industrial  wastewater,  thermal  discharges,  agricultural 
chemicals,  and  urban  storm  runoff.  There  are  also  localized  water 
shortages  due  both  to  urban  demands  and  to  seasonal  shortages  despite  the 
overall  ASR  projections  which  indicate  adequate  water  is  available  in  the 
ASR  during  the  year  to  meet  the  annual  requirement.  The  high  degree  of 
urbanization  in  the  region  results  in  49  of  the  59  installations  being 
located  in  SMSA's.  Among  the  49  installations  are  Forts  Hamilton,  Tilden, 
and  Totten,  Aberdeen  Proving  Ground,  and  the  many  installations  in  the 
Washington,  DC,  metropolitan  area.  Because  ot  the  urban  character  of  the 
region,  as  demands  increase  and  shortages  are  compounded,  the  Army's 
installations  will  also  be  forced  to  share  those  problems  in  common.  Most 
of  Region  2 is  now  under  study  by  the  Corps  of  Engineers  in  accordance  with 
Public  Law  89-298  (an  Act  involving  Public  Works)  and  solutions  are  being 
developed.  As  with  all  solutions  to  water  resources  problems,  funding  will 
undoubtedly  pose  a problem. 

Region  3 — South  Atlantic-Gulf  Region 

Region  3 encompasses  South  Carolina,  Florida,  major  portions  of 
Georgia,  Alabama,  North  Carolina,  and  small  parts  of  Virginia  and 
Mississippi.  The  South  Atlantic-Gulf  Region,  with  42  installations,  has 
the  second  largest  number  of  Army  installations,  22  of  which  are  located  in 
SMSA's.  All  of  the  installations  are  located  in  areas  with  specifically 
identified  Category  A water  resource  problems;  however.*  some  Category  B 
problems  are  included  in  the  Category  A problems. 

Throughout  the  region,  groundwater  depletions,  saltwater  intrusions, 
and  low  stream  flows  are  prevalent  problems.  Major  installations  in  areas 
with  these  problems  are  Fort  Bragg,  Fort  Gordon,  Fort  Stewart,  Camp 
Blanding,  Fort  Benning,  Fort  McPherson,  and  Fort  McClellan.  In  the  local 
and  state  assessment,  reference  was  made  to  Fort  Rucker  and  the 
installations  in  ASR  306  as  key  economic  factors  in  the  local  areas, 
otherwise  there  was  no  mention  of  the  intal lat ions . 1 Despite  the 
localized  shortfalls  of  groundwater,  projections  of  annual  requirements 
versus  supply  indicate  an  adequate  supply.  This  will  necessitate  further 
flood  control  and  impoundment  to  provide  the  water  when  it  is  needed. 

Region  4 — Great  Lakes  Basin  Region 

This  region  covers  the  State  of  Michigan  and  portions  of  New  York, 
Pennsylvania,  Ohio,  Illinois,  Indiana,  Wisconsin,  and  Minnesota.  The  Great 
Lakes  Basin  Region  has  17  Array  installations,  comprised  mostly  of  arsenals 
and  ammunition  plants.  All  of  the  installations  are  located  in  areas  with 
a specifically  identified  Category  A problem  and  13  are  located  in  SMSA's. 
The  problem  areas  in  which  the  installations  are  located  consistently 
identify  water  quality  as  a problem.  This  occurs  both  from  point  source 
and  nonpoint  source  pollution.  In  the  Chicago  area  and  in  the  Cleveland- 
Akron  area,  requirements  for  water  are  overtaxing  the  groundwater  supplies. 
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Projected  average  year  annual  requirements  and  supplies  tor  the  ASR's 
Indicate  an  adequate  amount  of  water,  except  tor  the  Chicago  area  in  the 
year  2000,  Again,  it  is  a matter  of  getting  the  water  to  the  localized 
areas  with  shortfalls. 

Region  5 — Ohio  River  Basin  Region 

The  Ohio  River  Basin  encompasses  parts  of  Pennsylvania,  Ohio, 

Virginia,  West  Virginia,  Kentucky,  Indiana,  Illinois,  and  Tennessee. 

Similar  to  the  installations  in  Region  4,  the  Army  has  a number  of 
ammunition  plants  and  depot  activities  in  Region  5.  There  are  14 
installations  in  region,  8 of  which  are  located  in  SMSA's.  All  of  the 
installations  are  in  specifically  identified  Category  A problem  areas.  The 
problem  areas  are  primarily  experiencing  water  quality  degradation  due  to 
municipal  and  industrial  wastes,  low  stream  flows,  and  some  acid  mine 
drainage.  « 

Projection  of  annual  requirements  and  supply  indicate  an  adequate 
supply  for  each  entire  ASR  in  an  average  year,  but  shortages  during  dry 
years. 

Region  6 — Tennessee  River  Basin  Region 

Region  6 is  a relatively  small  area.  It  includes  western  North 
Carolina,  a substantial  portion  of  Tennessee,  and  minor  portions  of 
Mississippi,  Alabama,  and  Georgia.  In  the  Tennessee  River  Basin  Region, 
only  three  of  the  five  Army  installations  are  in  problem  areas.  They  are 
the  Holston  Army  Ammunition  Plant,  NG  Catoosa  Rifle  Range,  and  Volunteer 
Army  Ammunition  Plant.  The  problems  in  these  areas  are  Category  A and 
involve  flooding  and  water  quality.  Redstone  Arsenal  and  Phosphate 
Development  Works  are  the  two  installations  which  are  not  in  defined 
problem  areas . 

Projections  of  annual  requirements  and  supply  indicate  a balance  for 
an  average  year,  but  water  for  hydropower  requirements  of  the  Tennessee 
Valley  Authority,  fish  and  wildlife  needs,  and  recreation  combine  in  dry 
years  to  exceed  the  supply  available. 

Region  7 — Upper  Mississippi  River  Basin  Region 

Region  7 is  quite  extensive,  extending  from  Northern  Minnesota  to 
central  Illinois  and  including  portions  of  Wisconsin,  Iowa,  and  Missouri. 
There  are  12  Army  installations  in  Region  7,  and  each  is  in  either  a 
Category  A or  Category  B problem  area.  The  Army  facilities  are  generally 
depots  and  ammunition  plants,  and  8 of  the  12  are  in  SMSA's. 

Surface  water  degradation  from  municipal  and  industrial  wastes  and 
insufficient  supplies  are  problems  in  the  areas  where  the  installations  are 
located.  A related  problem  is  groundwater  pollution  which  also  occurs  with 
considerable  frequency.  The  region's  projected  annual  requirements  and 
supplies  indicate  an  adequate  supply  except  in  dry  years. 
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Region  8 — Lower  Mississippi  Region 

The  areas  along  the  Mississippi  trom  Missouri  and  Kentucky,  through 
Arkansas,  Tennessee,  Mississippi,  and  Louisiana  to  the  Gulf  of  Mexico 
constitute  Region  8.  In  the  Lower  Mississippi  Region  there  are  seven  Array 
installations,  four  of  which  are  in  problem  areas.  The  three  installations 
which  are  not  in  problem  areas  are  Pine  Bluff  Arsenal,  NG  Camp  Livingston, 
and  Fort  Polk.  The  other  four,  Milan  Array  Ammunition  Plant,  Memphis 
Defense  Depot,  NG  Camp  McCain,  and  New  Orleans  Army  Base,  are  all  in  areas 
where  water  quality  is  a problem.  Milan  is  also  in  an  area  where  water 
shortages  for  outdoor  activities  have  occurred.  Based  on  the  entire  region, 
however,  the  projected  annual  requirements  do  not  exceed  supply  except 
during  dry  years. 


Region  9 — Sour ls-Red-Ralny  River  Region 


This  region  is  relatively  small  in  area  and  covers  the  northern 
portions  of  North  Dakota  and  Minnesota.  There  are  only  seven  Array 
installations  in  Region  9 and  they  are  all  residual  from  the  Safeguard 
system.  Five  of  the  facilities  are  in  areas  with  specific  water  problems. 
These  problems  Involve  degraded  quality  of  groundwater  and  insufficient 
surface  waters  for  municipal  and  recreational  use.  Projections  of  annual 
requirements  for  the  entire  region  indicate  an  adequate  supply  for  an 
average  year,  but  shortages  are  projected  during  dry  years. 

Region  10 — Missouri  Basin  Region 

This  region  covers  the  largest  geographical  area.  It  includes 
Nebraska,  most  of  Montana,  North  Dakota,  South  Dakota,  Wyoming,  Missouri, 
and  portions  of  Iowa,  Minnesota,  and  Colorado.  There  are  14  Array 
installations  in  the  region,  but  only  8 of  them  are  in  specifically 
identified  problem  areas. 

Rocky  Mountain  Arsenal,  in  conjunction  with  several  local  industries, 
was  mentioned  as  contaminating  shallow  wells  and  affecting  a local  water 
supply. 2 The  Arsenal  and  Fitzsimmons  Medical  Center  are  both  in  an  area 
where  additional  municipal  and  industrial  water  supplies  are  required. 
Similar  problems  exist  in  the  areas  where  the  other  six  installations  are 
located . 


Forts  Leonard  Wood,  Riley,  and  Leavenworth  are  not  in  specific  problem 
areas,  a situation  shared  by  two  National  Guard  facilities  and  an 
industrial  plant.  Despite  this  good  fortune,  Forts  Riley  and  Leavenworth 
are  in  ASR  1019,  as  is  Schilling  Manor,  an  ASR  which  is  projected  to  have 
water  shortages  even  in  average  years  and  becoming  critical  during  dry 
years.  Seven  of  the  installations  in  this  region  are  in  ASR's  which  have 
projected  annual  shortages  of  water  during  average  years. 

Region  11 — Arkansas  White  Red  Region 


The  Arkansas  White  Red  Region  is  also  a large  area.  It  includes 
Oklahoma,  the  Texas  Panhandle,  and  portions  of  Colorado,  Kansas,  New 
Mexico,  Missouri,  Arkansas,  Texas,  and  Louisiana.  There  are  10  Army 
installations  in  the  region  and  only  the  Kansas  Army  Ammunition  Plant  i9 
not  in  a problem  area.  Water  quality  and  quantity  problems  top  the  list 
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again,  with  Fort  Carson,  Pueblo  Army  Depot,  and  Fort  Sill  In  the  more 
critical  areas  because  projections  of  annual  requirements  indicate 
substantial  shortages  even  in  average  years.  Fort  Carson  was  mentioned  as 
an  economic  factor  in  its  local  area,*  an  area  which  includes  the 
Colorado  Springs  SMSA  and  which  has  experienced  shortages  of  water  for 
several  years. 

Region  12 — Texas  Gulf  Region 

This  region  includes  all  but  the  northern  and  Rio  Grande  portion  of 
Texas  plus  several  counties  in  New  Mexico  and  Louisiana.  The  Army  has 
seven  installations  in  this  area,  all  of  which  are  in  problem  areas. 

Fort  Hood  is  in  an  area  where  a 400-foot  drop  in  the  water  table  from 
groundwater  mining  caused  a change  to  surface  water  use,  but  salinity 
problems  with  the  surface  water  require  that  it  be  mixed  with  higher 
quality  water  in  order  to  make  it  usable.  The  area  in  which  Fort  Walters 
is  located  will  require  additional  interbasin  water  transfers  to  meet  needs 
for  an  average  year  by  the  year  2000.  Fort  Sam  Houston  is  in  the  San 
Antonio  area  where  groundwater  is  projected  to  be  adequate  for  future 
needs,  but  the  overdrafting  results  in  springs  being  dried  up  and  in 
diminished  freshwater  flows  into  San  Antonio  Bay.  Both  Fort  Walters  and 
Fort  Hood  are  in  an  ASR  with  projected  severe  shortages  of  annual  water 
supply  for  requirements  in  average  years  and  in  dry  years. 

Region  13 — Rio  Grande  Region 

This  region  includes  the  major  portion  of  New  Mexico,  a few  counties 
in  southern  Colorado,  and  the  western  edge  of  Texas.  There  are  only  three 
installations  located  in  the  region:  Fort  Bliss,  its  ranges,  and  the  White 
Sands  Missile  Range.  The  problems  for  the  three  areas  are  a lack  of 
surface  water  and  groundwater,  high  salinity  in  surface  water,  and  saline 
incursions  in  aquifers.  Projections  for  the  ASR  in  which  they  are  located 
are  severe  shortages  on  an  annual  basis,  both  in  average  and  in  dry  years. 

Region  14 — Upper  Colorado  Region 

This  region  includes  parts  of  Wyoming,  Colorado,  Utah,  and  New  Mexico, 
but  there  is  only  one  Array  installation  in  the  region — the  Green  River  Test 
Complex.  Localized  water  shortages  occur  in  the  area  and  the  energy 
resources  in  the  area  are  expected  to  make  further  demands  on  the  water. 

Region  15 — Lower  Colo rado  Region 

The  Lower  Colorado  Region  includes  Arizona,  western  New  Mexico,  and 
two  counties  in  southeastern  Nevada.  The  Array  has  eight  installations  in 
the  region,  all  of  which  are  in  specific  problem  areas.  Water  shortages 
and  salinity  are  problems,  and  despite  the  Central  Arizona  Project,  which 
is  projected  to  solve  some  of  the  problems,  projected  annual  requirements 
will  continue  to  dwarf  supplies.  Fort  Huachuca  and  its  satellites  are  in 
these  problem  areas. 
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Region  16 — Great  Basin  Keg ion 


Virtually  all  of  Nevada  and  the  western  half  of  Utah  constitute  this 
region.  The  Army's  Dugway  Proving  Grounds,  Toole  Army  Depot,  and  NG  Camp 
Williams  are  all  in  the  Jordan  River  Area.  Inadequate  municipal  supplies 
for  projected  growth  are  cited  as  part  of  the  problems  and  limited  growth 
is  discussed.  Defense  Depot  Ogden  is  in  the  Weber  River  Area  where  water- 
quality  degradation  and  land  use  conflicts  are  cited  as  a problem.  Federal 
employment  in  this  area  was  cited  as  a major  economic  factor.^* 

Projections  for  annual  requirements  indicate  that  supplies  will  be  adequate 
overall  for  the  ASR. 

Region  17 — Pacific  Northwest  Region 

The  State  of  Washington,  several  western  counties  in  Montana,  and 
virtually  all  of  Oregon  and  Idaho  make  up  this  region.  Only  four  of  the 
Army's  six  installations  are  located  in  specific  problem  areas  and  these 
problems  are  concerned  with  jurisdictional  and  use  conflicts.  Forts  Lewis 
and  Lawton  are  in  these  areas.  Hydropower  generation  is  a large  consumer 
and  competition  is  keen.  There  is  little  indication  of  any  direct  impact 
on  the  Army  facilities  in  this  region  and  the  projections  of  annual 
requirements  indicate  an  adequate  water  supply  for  the  ASR's. 

Region  18 — California  Region 

Klamath  County,  Oregon,  and  the  State  of  California  form  this  region 
in  which  the  Army  is  represented  by  21  Installations.  Of  the  21 
installations,  only  Sierra  Army  Depot  and  Camp  Roberts  Annex  are  not  in 
SMSA's.  Groundwater  overdrafts  and  low  surface  flows  compounded  by  quality 
degradation  are  problems  in  the  areas  in  which  13  of  the  installations  are 
located.  These  13  installations  include  Sacramento  Array  Depot,  Riverbank 
Ammunition  Depot,  Oakland  Army  Base,  the  Presidios  of  San  Francisco  and 
Monterey,  Fort  Ord,  and  Lawndale  Army  Missile  Plant.  Interestingly 
enough,  although  Defense  Depot  Tracy  and  Sharpe  Army  Depot  are  not  in 
specific  problem  areas,  the  projection  for  annual  water  requirements  in  ASR 
1803  exceeds  the  supply  during  an  average  year.  As  might  be  expected  from 
past  experience,  dry  year  projections  indicate  severe  shortages. 

Region  19 — Alaska  Region 

The  State  of  Alaska  is  its  own  region  and  is  just  one  ASR.  There  are 
13  Array  installations  in  the  region,  all  In  specific  problem  areas  where 
Inadequate  water  supplies  and  inadequate  waste  disposal  are  among  the  key 
Issues.  The  availability  of  water  versus  requirements  projected  on  an 
annual  basis  and  taken  across  the  entire  state  indicates  an  adequate  supply 
for  the  entire  state,  but  intrabasin  transfers  would  be  required  to  curtail 
the  localized  shortages. 

Region  20 — Hawaii  Region 

Twenty  Army  installations  are  located  in  the  Hawaii  Region.  Each 
installation  is  in  a defined  problem  area.  Use  of  Camp  Pohakuloa,  Hawaii 
Island,  is  reported  in  the  local  assessment  to  be  limited  by  lack  of 
surface  water.  On  Oahu  Island,  a related  Issue  is  land  use  for  military 
maneuvers  which  has  resulted  in  erosion  and  damages.  Because  the  entire 
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island  ot  Oahu  constitutes  the  SMSA  ot  Honolulu,  18  installations  are 
within  the  SMSA.  Projections  for  annual  requirements  versus  supply 
indicate  adequate  water  during  an  average  year,  but  some  shortfalls  are 
indicated  during  a dry  year. 

j 

General  Implications 

I 

The  recurring  theme  in  each  water-resource  region  is  insufficient 
quantity  and  decreasing  quality.  That  translates  into  money — money  for 
water  treatment,  wastewater  treatment,  and  either  inter-  or  intrabasin 
transfers  to  insure  adequate  supplies.  With  the  exception  ot  a few  ASR's, 
there  is  adequate  water  available  for  the  annual  requirement. 

Unfortunately,  there  are  seasonal  variations  and  insufficient  storage 
capacity  to  hold  excess  water  from  high  flows  for  use  as  a supplement 
during  low  flows.  Transportation  from  one  hydrologic  area  to  another  as  an 
alternate  solution  will  take  inordinate  sums  of  money. 

Because  93  percent  of  the  Army's  installations  are  in  hydrologic  areas 
with  water  resource  problems,  there  is  a need  to  further  define  the  impacts 
at  individual  installations  and  determine  courses  of  action  to  be  taken. 

There  is  no  apparent  way  to  avoid  involvement  of  the  Army  installations, 
and  a major  impact  will  be  in  the  Operations  and  Maintenance 
Appropriations.  Utilities  will  cost  more  to  produce  on  post,  and  local 
municipalities  will  be  recovering  their  capital  expenditures  through 
increased  prices  of  the  pipeline  products.  Other  implications,  such  as 
metering  in  military  family  housing  and  charging  occupants  for  utilities, 
are  described  in  the  DOD  implications  (Chapter  III)  and  in  Conclusions  and 
Recommendations  (Chapter  VII).  In  summary,  however,  sharing  a hydrologic 
area  means  sharing  the  hydrologic  problems,  and  that  has  the  implication  of 
sharing  in  the  cost  of  solutions. 
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CHAPTER  V 


THE  AIR  FORCE  PERSPECTIVE 

As  mentioned  earlier  In  this  study,  the  Air  Force  has  Included  a large 
number  of  small  Installations  In  its  primary  base  structure,  and  in  some 
instances  when  dealing  with  the  raw  numbers  the  impact  of  water  resource 
problems  appears  to  be  much  greater  than  the  impact  on  the  other  services. 
However,  compared  to  the  other  services,  the  Air  Force  has  the  smallest 
percentage  (39.2  percent)  of  its  Installations  in  problem  areas. 

The  Air  Force  has  539  installations  located  in  19  of  the  20  water 
regions.  Region  14  being  the  exception,  and  481  of  these  installations  are 
located  in  specifically  identified  problem  areas.  Because  these 
installations  draw  their  water  from  the  same  hydrologic  basin,  the  defined 
area  problems  can  also  be  expected  to  impact  on  the  installations.  This 
Impact  may  be  either  indirect,  such  as  a damaged  coastal  recreational  area 
which  is  not  within  the  base  confines,  but  is  used  by  military  personnel 
together  with  the  general  public,  or  direct,  such  as  saltwater  incursions 
into  fresh  groundwater  aquifers.  In  the  latter  instance,  although  a base's 
population  may  be  stable  in  the  future,  increased  growth  in  the  local  area 
and  additional  water  requirements  may  cause  further  saltwater  intrusions 
and  result  in  the  military  wells  becoming  unusable. 

To  identify  those  installations  in  specific  problem  areas  and  the 
nature  of  the  problems.  Tables  2 and  6 (Appendix  A)  should  be  used.  A 
specific  installation  may  be  found  in  Table  2,  which  lists  the  Air  Force 
installations  alphabetically  by  state  and  identifies  the  problem  area  or 
areas  in  which  the  installation  is  located.  An  abbreviated  description  of 
the  problem  can  then  be  found  in  Appendix  B by  using  the  region  number  and 
the  problem  number  listed  with  the  installation. 

Table  6 lists  the  Air  Force  installations  by  hydrologic  area.  By 
noting  the  region  number  and  aggregated  subregion  (ASR)  number  for  any 
installation  in  Table  2,  the  installation  can  be  found  in  Table  6 together 
with  all  other  installations  in  the  same  area  and  having  the  same  types  of 
problems.  Table  6 also  provides  a projection  of  the  ratio  of  annual  water 
requirements  to  supply  for  each  entire  ASR,  both  for  an  average  year  and  a 
dry  year  in  the  years  1985  and  2000.  Using  Tables  2 and  5 and  Appendix  B, 
the  following  perspective  of  Air  Force  installations  emerges.  (Geographic 
decriptions  of  the  regions  are  again  included  to  facilitate  use  by  the 
separate  services.) 

Region  1 — New  England  Region 

Maine,  Massachusetts,  Rhode  Island,  Connecticut,  Vermont,  and  New 
Hampshire  form  the  New  England  Region.  The  Air  Force  is  heavily 
represented  there  with  40  installations,  all  of  which  are  in  water 
resources  problem  areas.  Sixteen  of  the  installations  are  in  Standard 
Metropolitan  Statistical  Areas  (SMSA's).  Hanson,  Otis,  and  Plants  28  and 
29  are  in  the  Boston  SMSA  where  a problem  exists  with  overtaxed  water 
supplies . 
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The  area  in  which  Loring  Air  Force  Base  is  located  has  an 
environmental  controversy  over  the  Dickey-Lincoln  School  Lakes  Dam,  and  jj 

also  is  faced  with  pollution  from  municipal  and  industrial  wastes, 
pesticides,  and  fertilizers.  Competition  for  water  during  the  spring 

months  causes  water  shortfalls  for  irrigation.  | 

The  Lake  Champlain  Basin  Area  is  the  location  of  Plattsburgh  Air  Force 
Base  and  this  area  has  numerous  problems  related  to  water  quality 
► degradation.  Projections  for  annual  requirements  for  the  ASR's  in  Region  1 

indicate  adequate  supplies  during  average  years,  but  minor  shortages  during 
dry  years. 

Region  2 — Middle  Atlantic  Region 

This  region  includes  all  of  New  Jersey,  Delaware,  Maryland,  the 
District  of  Columbia,  and  portions  of  Vermont,  New  York,  Pennsylvania,  and 
Virginia.  All  problems  in  this  region  are  Category  B,  meaning  they  have 
been  under  study  for  correction.  The  Air  Force,  Army,  and  Navy  are  all 
heavily  represented  in  this  region.  There  are  51  Air  Force  installations, 
all  of  which  are  in  a problem  area.  Forty  of  the  installations  are  in 
SMSA's,  which  is  a reflection  of  the  urbanization  which  has  taken  place  in 
the  region.  Consequently,  water  quality  and  water  quantity  problems  are 
prevalent . 

Despite  localized  shortfalls  of  water  supply,  each  of  the  ASR's  is 
projected  to  have  adequate  annual  supplies  during  average  years.  This 
means  that  in  a 12-month  period  the  water  is  available  somewhere  and 
sometime  in  the  ASR.  The  localized  shortfalls  occur  because  storage 
facilities  are  insufficient  to  provide  the  needed  allocations.  The  Potomac 
River  Basin  is  an  example  of  this  situation. 

Region  3 — South  Atlantic-Gulf  Region 

The  South  Atlantic-Gulf  Region  includes  South  Carolina  and  Florida, 
major  portions  of  Georgia,  Alabama,  North  Carolina,  and  small  portions  of 
Virginia  and  Mississippi.  This  region  also  has  large  concentrations  of 
military  installations  of  all  the  services.  The  Air  Force  has  75 
installations  in  the  region.  Each  installation  is  in  a Category  A problem 
area,  meaning  the  problem  has  not  yet  been  studied  for  correction  or 
solution.  There  are  Category  B issues  in  the  region,  but  they  have  been 
involved  in  the  Category  A Problems.  Urbanization  has  also  had  its  effect 
in  the  region,  and  47  of  the  installations  are  now  located  in  SMSA's. 

Problems  throughout  the  region  center  on  depleting  groundwater  supplies, 
flooding,  low  surface  flows,  and  saltwater  intrusion  along  the  coastal 
areas  due  to  groundwater  draw  downs.  Inter-basin  transfers  of  water  have 
been  discussed  in  the  region  both  as  corrective  measures  and  as  problems 
already  creating  further  competition.  The  projected  annual  requirements 
versus  supply  indicate  adequate  water  in  each  of  the  ASR's  during  an 
average  year  except  in  ASR  305.  In  the  year  2000,  ASR  305  is  projected  to 
have  an  overall  shortage.  Homestead  Air  Force  Base  and  the  Avon  Park 
facilities  are  located  in  this  ASR.  Dry  year  projections  indicate 
shortfalls  in  all  of  the  ASR's,  the  worst  situation  being  in  the  Florida 
area. 
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Eglin  Air  Force  Base  was  the  only  installation  specifically  monitored 
in  the  regional  assessment  as  a key  economic  factor  in  the  local  area.l 
but  the  installations  in  ASR  306  were  mentioned  as  a group  which  impacted 
on  the  economy. 2 Major  Air  Force  facilities  in  this  ASR  are  Dobbins  Air 
Force  Base  and  Plant  6.  Problems  in  the  area  where  Eglin  is  located 
involve  erosion  and  sedimentation.  In  ASR  306,  however,  the  problems  are 
more  severe  and  involve  groundwater  levels,  water  quality  degradation, 
conflicts  of  water  usage  and  control,  and  many  other  problems. 


Region  4 — Great  Lakes  Basin  Region 


The  northern  portions  of  New  York,  Pennsylvania,  Ohio,  Illinois,  and 
Indiana,  eastern  Wisconsin,  and  Minnesota,  plus  the  State  of  Michigan  form 
the  Great  Lakes  Basin. 


The  Air  Force  has  44  installations  in  the  region,  28  of  which  are  in 
SMSA's,  and  43  of  which  are  in  water  resource  problem  areas.  The  one 
exception  is  the  Milwaukee  Recruiting  Family  Housing  Site. 


The  industrial  nature  of  this  region  provides  the  source  for  many  of 
its  water-related  problems.  Quality  degradation  is  prevalent  throughout 
the  region,  both  in  surface  water  and  in  groundwater.  This  adds  a 
significant  cost  factor  to  water  supply  and  treatment  both  for  municipal 
and  industrial  use.  The  projected  annual  requirements  indicate  adequate 
water  is  available  within  the  ASR's  during  average  years  except  in  ASR  403 
in  the  year  2000.  ASR  403  includes  the  Chicago-Milwaukee  area  and  the 
projection  reflects  the  declining  groundwater  levels  in  both  city  areas. 
Dry  year  projections  indicate  annual  shortfalls  for  all  the  ASR's  except 
ASR  407,  which  includes  the  Niagara  Falls  area  and  which  has  seven  small 
Air  Force  facilitates  including  three  plants. 


Region  5 — Ohio  River  Basin  Region 


Western  Pennsylvania,  the  southern  portions  of  Ohio,  Indiana, 

Illinois,  and  parts  of  Virginia,  West  Virginia,  Kentucky,  and  Tennessee  are 
covered  by  the  Ohio  River  Basin  Region.  Twenty  of  the  24  Air  Force 
Installations  in  this  region  are  in  SMSA's,  and  all  24  installations  are 
within  defined  water  resource  problem  areas.  This  region  is  also  heavily 
industrialized  and  in  addition  to  localized  problem  areas,  there  are  three 
region-wide  problems:  mine  drainage,  non-point  source  pollution,  and 
energy.  The  latter  problem  develops  from  energy  generation  by  products 
(heat  and  consumptive  requirements)  and  from  insufficient  tributary  flows 
to  support  further  energy  development. 


Wr ight-Patterson  Air  Force  Base  is  in  an  area  with  problems  due  to 
water  quality  degradation  and  insufficient  surface  water  tor  projected 
recreational  needs;  however,  the  total  supply  of  available  water  is  not  in 
question.  This  is  consistent  with  projections  in  all  the  ASR's  in  which 
Air  Force  installations  are  located.  Supplies  are  projected  as  adequate 
for  average  years,  but  on  an  annual  basis,  minor  shortages  are  projected  in 
dry  years. 
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Region  6 — Tennessee  River  Basin  Region 

As  a small  area,  this  region  covers  minor  portions  of  Mississippi, 
Alabama,  Georgia,  a sizeable  portion  of  Tennessee,  and  western  North 
Carolina.  The  Air  Force  has  only  six  installations  (five  in  SMSA's)  in 
this  region,  the  largest  installation  being  the  Arnold  Engineering 
Development  Center.  Only  two  small  facilities  are  in  specific  problem  areas 
and  projected  annual  requirements  are  about  equal  with  supply  tor  average 
years.  In  dry  years  a shortfall  is  projected  due  to  competition  for 
hydropower  generation,  recreational  needs,  and  fish  and  wildlife 
requirements . 

Region  7 — Upper  Mississippi  River  Basin  River 

Northern  Minnesota  to  central  Illinois,  including  parts  of  Wisconsin, 
Iowa,  and  Missouri  constitute  the  area  defined  by  the  Upper  Mississippi 
River  Basin.  Approximately  three-quarters  of  the  region  has  specifically 
identified  problem  areas,  and  all  of  the  20  Air  Force  installations  are  in 
these  problem  areas  except  the  Minneapolis  AFROTC  Family  Housing  Site. 
Fifteen  of  the  installations  are  located  in  SMSA's.  Seven  of  these 
installations  are  in  the  St.  Louis  SMSA,  including  Scott  Air  Force  Base. 
This  problem  area  includes  water  quality  degradation  both  in  surface  water 
and  in  shallow  groundwater  supplies  on  the  east  side  of  the  River,  which  is 
the  side  where  Scott  is  located. 

Projections  for  annual  requirements  in  the  ASR's  indicate  adequate 
supplies  during  average  years  except  in  the  St.  Louis  SMSA,  which  is 
projected  to  be  borderline  by  the  year  2000.  Dry  year  projections  show 
shortfalls  in  each  of  the  ASR's. 

Region  8 — Lower  Mississippi  Region 

This  region  covers  the  course  of  the  Mississippi  from  Missouri  and 
Kentucky  through  Arkansas,  Tennessee,  Mississippi,  and  Louisiana  to  the 
Gulf  of  Mexico.  In  this  region,  the  Air  Force  has  13  installations,  7 of 
which  are  in  SMSA's.  Seven  of  the  13  installations  in  the  region  are  in 
water  resource  problem  areas.  Including  Blytheville  Air  Force  Base  (in  an 
area  with  flooding  problems).  The  small  Installations  in  the  New  Orleans 
SMSA  are  in  an  area  which  has  a water  quality  degradation  problem.  The 
quality  degradation  stems  both  from  insufficient  river  flow  to  prevent  salt 
water  intrusion  in  the  river  below  New  Orleans  and  also  from  municipal  and 
industrial  waste  discharges  into  the  river.  The  six  installations  not  in 
specific  problem  areas  include  England  Air  Force  Base.  Annual  projections 
for  water  requirements  exceed  supplies  only  in  dry  years  in  each  of  the 
ASR's. 

Region  9 — Sourls-Red-Ralny  Region 

This  relatively  small  region  covers  the  northern  portion  of  North 
Dakota  and  Minnesota  and  is  one  ASR.  There  are  nine  Air  Force 
installations  in  this  region.  The  largest  ones  are  Minot  and  Grand  Forks 
Air  Force  Bases.  Only  two  of  the  installations,  Finley  Air  Force  Station 
and  its  housing  annex,  are  not  in  specific  problem  areas. 

Water  problems  in  the  region  are  primarily  insufficient  streamflows  in 
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late  summer.  More  spec  It ically , however,  in  the  Souris  River  Main  Stream 
where  Minot  Air  Force  Base  is  located,  the  state  and  local  assessment 
indicated  a projected  water  shortage  tor  the  needs  ot  Minot  ",  . . 
including  those  oi  the  US  Mr  Force  Base  • . ' Also  in  the  Red  Lake 

River  Basin  and  Red  River  Main  Stream  Area,  where  Grand  Forks  Air  Force 
Base  is  located,  seasonal  competition  tor  existing  supplies  and  local  high 
consumption  demands  compound  prob  ems  rased  by  inadequate  wastewater 
treatment.  Flooding  is  also  a problem  in  this  area. 

Despite  the  localized  problems,  the  region's  annual  requirements  are 
projected  to  be  within  the  available  supply  during  an  average  year,  but 
this  wiLl  entail  additional  storage  and  control  of  the  iloodwaters.  During 
dry  years,  however,  shortages  are  projected  to  occur. 

Region  10--Missouri  Basin  Region 

This  is  the  largest  geographical  area,  encompassing  Nebraska,  most  ot 
Montana,  North  Dakota,  Wyoming,  Missouri,  and  portions  of  Iowa,  Minnesota, 
and  Colorado.  There  are  38  Air  Force  installations  in  this  region,  16  of 
which  are  located  in  SMSA's.  Only  21  ot  the  installations  are  in  specific 
problem  areas,  but  they  include  Kalmstrom  Air  Force  Base,  Buckley  ANG  Base, 
Lowry  Air  Force  Base,  Oftutt  Air  Force  Base,  and  Richards  Gebaur  Air  Force 
Base. 


The  problem  in  the  area  where  Malmstrom  is  located  evolves  from  water 
quality  degradation.  Buckley  ANG  Base  and  Lowry  Air  Force  Base  are  in  an 
area  where  additional  water  Is  needed  for  municipal  and  Industrial  use,  and 
Oftutt  Air  Force  Base  is  in  an  area  where  water-based  recreation  is 
deficient,  water  quality  legradation  occurs  from  storm  water  runoff,  and 
severe  urban  flooding  occurs.  The  Kansas  City  SMSA,  where  Richard  Gebaur 
AFB  is  located,  has  problems  with  municipal  water  supply  shortages  and 
water  quality  degradation. 

On  the  other  side  of  the  ledger,  Glasgow  Mr  Force  Base,  Ellsworth  Air 
Force  Base,  Francis  E.  Warren  Air  Force  Base,  Forbes  Field  ANG,  and  Whitman 
Air  Force  Base  are  not  in  hydrologic  areas  with  specifically  identltiei 
water  resources  problems. 

Projected  annual  requirements  in  the  ASR's  tor  an  average  year  exceed 
supply  in  varying  degrees  except  in  ASR  1002  and  1011.  Malmstrom,  Richard 
Gebaur,  and  Whiteman  are  in  these  ASR's.  Based  on  the  projections,  the 
Denver  area  is  thp  mos’-  severely  impacted  ASR.  Dry  year  projections 
indicate  shortages  in  all  the  ASR's. 

Region  11 — Ar knnsas  White  Had  Rea, i on 

Region  11  is  also  a relatively  large  geographical  area  which  includes 
Oklahoma,  the  Texas  Panhandle,  and  parts  ot  Colorado,  Kansas,  New  Mexico, 
Missouri,  Arkansas,  Texas,  and  Louisiana.  The  Air  Force  presence  in  this 
region  is  mostly  in  Colorado  and  Oklah  ma.  There  are  26  Installations,  16 
of  which  ate  in  SMSA's,  and  24  ot  the  installations  are  located  in  specific 
problem  areas.  Air  Force  Plant  13  'nd  McConnell  Air  Force  Base  are  the  two 
installations  not  in  a problem  area. 
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The  NORAD  Combat  Operations  Center,  Peterson  Air  Force  Base,  and  the 
Air  Force  Academy  are  located  in  a problem  area  where  the  water  shortages 
in  the  SMSA's  are  severe  during  low  runoff  periods  and  droughts.  The  Air 
Force  Academy  was  mentioned  in  the  state  and  local  assessment  as  a heavy 
contributor  to  the  economy,^  but  no  other  comments  concerning  Air  Force 
installations  were  made. 

% Barksdale  Air  Force  Base  is  the  only  installation  in  the  Louisiana 

portion  of  the  region.  It  is  in  the  Red  River  Area,  which  has  a problem 

with  flow  quantities.  During  low  flows  the  high  salinity,  pesticides, 
herbicides,  dissolved  solids,  and  sediment  make  the  water  unsuitable  for 
irrigation  and  public  supply,  and  high  flows  are  not  considered  dependable 
occurrences . 

Sheppard  Air  Force  Base  is  the  only  installation  in  the  Texas  portion 
of  the  region.  There  are  no  local  specific  problems  identified,  but  the 
general  problems  of  flooding  and  both  water  supply  availability  and  quality 
are  applicable  throughout  all  of  Texas.  Similarly  in  Arkansas,  Little  Rock 

Air  Force  Base  is  in  an  area  where  water  supplies  are  short  and  there  is  a 

lack  of  data  on  available  water  resources. 

In  Oklahoma,  Vance  Air  Fore  Base  is  in  an  area  where  groundwater 
shortages  impact  on  crude  oil  secondary  recovery.  Tinker  Air  Force  Base  is 
in  an  area  where  water  quality  degradation  occurs,  and  the  area  where  Altus 
is  located  has  problems  with  competition  for  the  available  water  supplies 
and  with  water  quality. 

The  projected  annual  requirements  exceed  supply  considerably  during 
average  years  except  in  ASR  1104  (Little  Rock  Air  Force  Base)  and  ASR  1107 
(Barksdale  Air  Force  Base) , but  during  dry  years  the  requirements  in  all 
the  ASR's  exceed  supply  from  160  to  250  percent. 

Region  12 — Texas  Gulf  Region 

All  of  Texas  but  the  northern  border,  plus  a few  counties  in  Louisiana 
and  New  Mexico,  constitute  Region  12.  The  Air  Force  has  32  installations  in 
the  region,  2 of  which  are  in  New  Mexico  (Cannon  Air  Force  Base  and  Melrose 
Air  Force  P.ange) . All  of  the  installations  are  in  defined  problem  areas, 
and  23  of  them  are  in  SMSA's. 

Cannon  Air  Force  Base  is  in  an  area  having  problems  with  groundwater 
mining  and  high  concentrations  of  natural  chemicals  in  several  domestic 
groundwater  supplies. 

■ 

Texas  has  general  problems  involving  water  quality  for  rural 
communities,  flooding,  and  inadequate  fresh  water  flows  to  its  coastal  bays 
and  esturaries.  In  the  High  Plains  area,  groundwater  depletion  from  the 
Ogallala  Formation  is  having  a negative  economic  impact  and  the  situation 
is  not  expected  to  improve.  Reese  and  Webb  Air  Force  Bases  are  in  this 
problem  area.  In  the  Dallas-Fort  Worth  area,  problems  include  groundwater 
mining  and  severe  pollution  from  chemicals  and  bacteria  in  the  metropolitan 
area  of  the  Trinity  River. 
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The  Houston-Galveston  Area  has  problems  with  groundwater  raining, 
saltwater  intrusions,  water  quality  degradation,  and  land  subsidence. 
Ellington  Air  Force  Base  is  in  this  area. 

In  the  San  Antonio  area,  the  Edwards  Aquiter  is  estimated  to  be 
capable  of  providing  water  for  the  future,  but  drawdown  of  the  aquifer  is 
causing  declines  in  the  area  springs  and  is  reducing  freshwater  flows  into 
San  Antonio  Bay. 

Projections  for  annual  requirements  in  an  average  year  indicate  an 
adequate  supply  exept  in  the  High  Plains  area  (ASR's  1203  and  1204).  Dry 
year  conditions  are  projected  to  cause  shortages  in  all  of  the  ASR's. 

Region  13 — Rio  Grande  Region 

This  region  encompasses  the  Rio  Grande  River  and  includes  the  western 
boundary  of  Texas,  a major  portion  of  New  Mexico,  and  a few  counties  in 
southern  Colorado.  There  are  only  eight  Air  Force  installations  in  this 
region,  six  in  New  Mexico,  and  two  in  Texas.  Only  Plant  S3  and  Kirtland  Air 
Force  Base  are  in  a SMSA  (Albuquerque).  The  New  Mexico  area  has  water 
shortages  and  quality  degradation  of  the  available  water;  and  the  Texas 
area  has  problems  with  flooding  and  the  rural  water  supply  both  in  quantity 
and  quality. 

Projections  for  annual  requirements  exceed  supply  by  wide  margins  both 
in  average  years  and  In  dry  years.  Kirtland,  Holloman,  and  Laughlin  Air 
Force  Bases  are  in  these  ASR's. 

Region  14 — Upper  Colorado  Region 

There  are  no  Air  Force  installations  in  this  region,  which  includes 
portions  of  Wyoming,  Colorado,  Utah,  and  New  Mexico. 

Region  15 — Lower  Colorado  Region 

The  Air  Force  has  17  installations  in  this  region,  which  covers 
Arizona,  western  New  Mexico,  and  two  counties  in  southeastern  Nevada. 

Twelve  of  the  installations  are  in  SMSA's. 
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There  is  a general  problem  of  inadequate  water  supply  in  this  region, 
and  there  are  numerous  problems  related  to  salinity.  Projections  for 
annual  requirements  exceed  supply  by  300  percent  in  ASR's  1502  and  1503, 
both  in  average  and  in  dry  years.  Nellis,  Davis-Monthan,  Luke,  and 
Williams  Air  Force  Bases  and  Plant  44  are  in  these  ASR's.  Nellis  Air  Force 
Base  is  described  in  the  regional  assessment  as  the  largest  employer  in  the 
state  of  Nevada,  5 and  military  earnings  in  the  Phoenix/Tucson  area  are 
mentioned  as  economic  factors,  but  as  shown  in  the  assessment,  they  are 
definitely  smaller  portions  of  total  earnings  in  the  area. ^ 

Region  16 — Great  Basin  Region 

Virtually  all  of  Nevada  and  the  western  half  of  Utah  comprise  the 
Great  Basin  Region.  The  Air  Force  has  nine  installations  in  this  region: 


.i. 
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alx  are  in  the  Salt  Lake  Clty-Ogden  SMSA,  one  In  the  Reno  SMSA,  and  two  are 
not  in  a SMSA.  All  Installations  are  in  defined  problem  areas. 

Those  Installations  in  Utah  are  in  areas  where  water  quality 
degradation  and  localized  surface  water  shortfalls  are  problems.  The  two 
facilities  in  Nevada  (Hawthorne  Radar  Bomb  Scoring  Site  and  Reno 
International  Airport)  are  both  in  areas  with  water  supply  inadequacies. 

Projections  for  annual  requirements  indicate  adequate  supplies  in  Utah 
except  in  dry  years,  but  in  Nevada  the  annual  requirements  exceed  supply 
both  in  average  and  in  dry  years. 

Region  17 — Pacific  Northwest  Region 

The  Pacific  Northwest  Region  covers  Washington,  virtually  all  of 
Oregon  and  Idaho,  and  several  western  counties  in  Montana.  The  Air  Force 
has  35  installations  in  this  region,  20  of  which  are  in  SMSA's.  Twenty- 
four  of  the  installations  are  in  specific  problem  areas. 

The  Puget  Sound  Area  in  Washington  has  a major  problem  of 
jurisdictional  rights.  Similarly,  the  Snake  River  Area  and  the  Columbia 
River  Area  in  Idaho  and  in  Oregon  have  conflicts  in  usage  and  management. 
Hydropower  generation  is  a large  factor  in  these  conflicts. 

Projections  of  annual  requirements  indicate  adequate  supplies  both  in 
average  and  dry  years  except  in  the  Snake  and  Columbia  Rivers  during  dry 
years . 

Region  18 — California  Region 

The  State  of  California  and  Klamath  County,  Oregon  constitute  the 
geographical  coverage  of  this  region.  The  Air  Force  has  59  installations 
in  the  region,  A3  of  which  are  in  specific  problem  areas.  The  population 
growth  in  California  has  urbanized  many  of  the  coastal  counties,  and 
consequently  AA  of  the  installations  are  located  in  SMSA's. 

The  primary  problems  in  this  region  are  overdrafts  of  groundwater. 

The  largest  overdraft  problem  in  the  state  occurs  in  ASR  1803,  where  Castle 
Air  Force  Base  is  located.  Projections  for  annual  requirements  nearly 
approximate  supplies  during  an  average  year  except  in  the  northern  part  of 
the  state  where  supplies  are  adequate,  even  in  dry  years.  Dry  years  for  the 
remainder  of  the  region  show  projected  shortages. 

Region  19 — Alaska  Region 

The  State  of  Alaska  is  Region  19  and  is  one  ASR.  There  are  23  Air 
Force  installations  in  the  region,  three  in  the  Anchorage  SMSA.  All  23 
installations  are  in  specific  problem  areas  which  mostly  involve  localized 
water  shortages  and  inadequate  wastewater  treatment  resulting  in  water 
quality  degradation. 

Projections  of  annual  requirements  indicate  adequate  supply,  but  as  in 
numerous  other  ASR's,  this  13  misleading  because,  although  water  is 


available  in  the  entire  ASR,  localized  shorgages  will  not  be  corrected 
without  some  means  o£  transporting  or  storing  water  which  is  excess  to 
requirements  in  another  area. 

Region  20 — Hawaii  Region 

The  Air  Force  has  only  10  installations  in  this  region  and  all  are  in 
specific  problem  areas.  Sine  of  the  installations  are  on  Oahu  Island  and 
one  is  on  Kauai  Island.  Problems  cover  a wide  range  of  factors,  but  quality 
degradation  and  groundwater  drawdowns  are  among  the  most  9erious. 

Projections  for  annual  requirements  Indicate  an  adequate  supply  in  the 
ASR's,  but  during  dry  years  some  shortages  will  occur. 


General  Implications 


The  Air  Force  primary  base  structure  is  heavily  represented  in  areas 
with  water  resources  problems,  and  it  cannot  escape  the  implication  of 
budget  impacts.  By  having  a much  larger  number  of  installations  (539 
compared  to  Army's  280  and  Navy's  295),  the  increased  cost  for  water  supply 
and  waste  treatment  can  be  expected  to  have  a significant  effect  on  the 
Operations  and  Maintenance  (O&M)  budget.  Utilities  taking  an  increased 
9hare  of  the  already  limited  O&M  budget  will  probably  lead  to  more 
stringent  conservation  actions  and  to  pressures  for  metering  and  charging 
housing  occupants  for  utilities.  Daily  operations  will  also  be  subjected 
to  rigorous  examinations  similar  to  those  for  energy  conservation. 


Other  implications  are  described  at  the  end  of  Chapter  III  and  in 
Chapter  VII.  To  avoid  repetition  they  will  not  be  given  here,  but  it  is 
quite  evident  that  methods  of  managing  water  resoures  in  the  Air  Force  are 
due  for  change. 
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CHAPTER  VI 

THE  NAVY  AND  MARINE  PERSPECTIVE 

Navy  and  Marine  installations  tend  to  be  located  in  the  coastal  areas 
of  the  Nation,  and  consequently,  are  located  in  only  14  ot  the  20  water- 
resources  regions  of  the  50  United  States.  There  are  270  installations  in 
the  Navy's  primary  base  structure  and  25  installations  in  the  Marine 
primary  base  structure.  In  this  study,  the  Marine  installations  have  been 
included  with  the  Navy  installations  because  they  are  in  the  real  property 
records  of  the  Navy,  but  each  Marine  installation  is  specifically 
identified  if  it  appeared  in  the  study  data  from  the  Second  National  Water 
Assessment . 

The  combined  Navy  and  Marine  primary  base  structure  of  295 
installations  is  listed  in  Table  3 of  Appendix  A.  The  installations  are 
listed  alphabetically  by  state  together  with  information  on  their 
hydrologic  location  and  problem  areas.  There  are  281  installations  in  a 
specifically  identified  problem  area,  or  95.3  percent  of  the  primary  base 
structure.  A contributing  factor  to  this  large  percentage  is  the  fact  that 
satellites  and  portions  of  complexes,  e.g..  Long  Beach  Naval  Complex,  San 
Diego  Naval  Complex,  and  Pearl  Harbor  Naval  Complex,  are  identified  as 
individual  installations.  Although  this  has  an  effect  of  increasing  the 
total  number  of  installations,  the  percentages  and  impact  would  not  be 
lessened  simply  because  a naval  complex  in  a hydrologic  area  generally  has 
its  components  in  the  same  hydrologic  area. 

To  identify  those  installations  in  specific  problem  areas  and  the 
character  of  the  problems.  Tables  3 and  7 (Appendix  A)  and  Appendix  B 
should  be  used.  A specific  installation  may  be  found  in  Table  3.  Noting 
the  corresponding  region  number  and  problem  number  and  then  turning  to 
Appendix  B,  an  abbreviated  description  of  the  problem  can  be  found. 

Table  7 lists  the  installations  by  hydrologic  area.  Using  the  region 
number  and  aggregated  subregion  (ASR)  number  from  Table  3,  all  other 
installations  in  the  same  area  and  those  having  the  same  problem  area  can 
be  identified.  Table  7 also  provides  a projection  of  the  ratio  of  annual 
water  requirements  versus  supply  for  an  entire  ASR,  both  for  an  average 
year  and  a dry  year  in  the  years  1985  and  2000.  (These  projections  must  be 
used  cautiously  because  they  are  for  the  entire  ASR,  which  means  that 
although  adequate  water  supplies  may  be  indicated,  the  water  may  not  be 
immediately  available  in  the  area  where  it  is  required.)  Using  Tables  3 
and  7,  and  Appendix  B,  the  following  perspective  of  Navy  and  Marine 
installations  emerges.  (The  geographic  descriptions  of  the  regions  have 
been  repeated  in  the  chapter  facilitate  use  by  the  separate  services.) 

Region  1 — New  England  Region 

The  New  England  Region  is  comprised  of  Maine,  Massachusetts,  Rhode 
Island,  Connecticut,  Vermont,  and  New  Hampshire.  There  are  15  Navy 
Installations  in  the  region,  7 of  which  are  in  Standard  Metropolitan 
Statistical  Areas  (SMSA's).  All  of  the  Navy  installations  are  located  in 
specifically  identified  problem  areas.  Water  quality  degradation  is  a 
primary  problem  throughout  the  areas;  and  in  the  Narragansett  Bay  Area, 
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Rhode  Island,  surface  and  groundwater  are  scarce  In  localized  areas, 
resulting  in  saltwater  intrusions  into  groundwacer  aquifers. 

Projections  of  annual  requirements  for  the  ASR's  indicate  adequate 
supplies  during  average  years,  but  minor  shortfalls  during  dry  years. 

Region  2 — Middle  Atlantic  Region 

Region  2 includes  the  States  of  Delaware,  New  Jersey,  Maryland,  the 
District  of  Columbia,  and  parts  of  Vermont,  New  York,  Pennsylvania,  and 
Virginia.  The  Navy  is  heavily  represented  in  this  region  where  all  problem 
areas  are  Category  B ( in  some  stage  of  study  or  planning).  The  Navy  has  55 
installations  within  the  region  and  the  Marines  have  5.  All  of  the 
installations  are  in  specific  problem  areas  and  49  (Navy-44,  Marine-5)  of 
the  installations  are  in  SMSA's. 

Water  resource  problems  throughout  the  region  involve  localized  and 
seasonal  shortages  and  water  quality  degradation.  Twenty-two  of  the 
installations  are  in  the  Lower  Potomac  River  Basin  where  water  demands 
exceed  summer  flows  of  the  river.  Fifteen  of  the  installations  are  in  the 
James  River  Basin  below  the  confluence  with  Chickahorainy  River.  These 
installations  are  in  the  Newport  News  and  Norfolk  areas  where  water  demands 
are  expected  to  exceed  sate  yield  levels  and  groundwater  depletions  are 
creating  conditions  for  saltwater  intrusions.  The  Newport  News  Daily  Press 
on  2 April  1978,  carried  a 16-page  supplement  which  dealt  entirely  with 
water  and  related  issues  in  the  area.  1 

Projections  for  annual  requirements  in  the  ASR's  do  not  reflect  the 
seasonal  shortages,  but  indicate  that  adequate  supplies  are  available  for 
average  years.  Dry  year  projections  indicate  shortages  in  all  the  ASR's. 

Region  3 — South  Atlantlc-Gulf  Region 


The  areas  of  South  Carolina,  Florida,  and  portions  of  Georgia, 

Alabama,  North  Carolina,  Virginia,  and  Mississippi  are  encompassed  by 
Region  3.  The  Navy  is  also  heavily  represented  by  62  installations  in  this 
region,  plus  10  Marine  installations.  All  of  the  installations  are  in 
specific  problem  areas  (Category  A problems  with  some  Category  B problems 
included  in  them). 

The  problems  in  Region  3 Involve  heavy  groundwater  withdrawals  and 
saltwater  Incursions,  flooding  with  erosion  and  siltation,  and  localized 
water  supply  shortages.  Areas  in  which  the  Marine  installations  are  located 
in  North  Carolina  are  experiencing  a lowering  of  the  groundwater  table  and 
associated  shortages  of  supply.  Groundwater  shortages  are  also  occurring 
in  the  Charleston,  South  Carolina  area,  and  pollution  is  adversely 
affecting  the  coastal  areas. 

In  the  Jacksonville,  Florida  area,  there  are  problems  with  saltwater 
encroachment  in  the  groundwater  supplies.  Also  in  Florida,  the  Pensacola 
and  Panama  City  installations  are  in  an  area  where  erosion  and  its  effects 
are  causing  problems.  Those  installations  around  Mobile,  Alabama,  are  in 
an  area  with  shortages  of  surface  water  and  degraded  groundwater. 
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Projections  tor  annual  requirements  in  average  years  indicate  that 
adequate  water  is  available  within  the  ASR's  except  in  the  southern  tip  of 
Florida  where  demands  are  projected  to  exceed  supplies  by  the  year  2000. 

Key  West  Naval  Air  Station  and  Hospital  are  in  this  area.  Dry  year 
projections  indicate  shortages  in  all  of  the  ASR's. 

Region  4 — Great  Lakes  Basin  Region 

!' 

As  described  by  the  region's  name,  the  area  around  the  Great  Lakes  is 
Included  in  this  basin.  There  are  only  six  Navy  installations  in  the 
region  and  four  of  them  are  in  the  Chicago  SMSA,  which  has  problems  with 
water  quality  degradation  and  with  groundwater  withdrawals  exceeding 
recharge  capability.  The  other  two  installations,  the  Finance  Center,  Ohio 
and  the  Underwater  Systems  Center  in  New  York,  are  in  areas  where  water 
quality  is  a primary  problem. 

Projections  for  the  ASR  in  which  Chicago  and  the  Great  Lakes  Training 
Center  are  located  indicate  shortages  in  average  years  by  the  year  2000, 
and  shortages  in  all  dry  years.  Projections  for  the  other  two  ASR's 
indicate  shortages  only  during  dry  years. 

Region  5 — Ohio  River  Basin  Region 

There  are  five  Navy  industrial-type  facilities  in  this  region  where 
water  quality  degradation  is  a major  problem.  Projections  for  annual 
requirements  indicate  that  the  ASR's  in  which  the  installations  are  located 
have  adequate  water  supplies  except  during  dry  years. 

Region  6 — Tennessee  River  Region  and  Region  7 — Upper  Mississippi  River 
Basin  Region 

There  are  no  Navy  or  Marine  installations  in  these  regions. 

Region  5 — Lower  Mississippi  Region 

This  region,  which  includes  the  boundary  areas  of  the  Mississippi 
River  from  Missouri  and  Kentucky  to  the  Gulf,  has  only  four  Navy 
installations.  Two  are  at  Memphis,  Tennessee,  where  water  quality  and 
inadequate  water  supply  for  outdoor  use  are  problems.  The  other  two  are  in 
the  New  Orleans  area  where  serious  water  quality  problems  are  occurring  and 
the  river  flow  below  New  Orleans  is  insufficient  to  preclude  saltwater 
intrusions . 

Projections  for  the  ASR's  indicate  adequate  water  to  meet  annual 
requirements  except  during  dry  years. 

Region  9 — Sour is-Red-Ralny  River  Region  and  Region  10 — Missouri  Basin 
Region 

There  are  no  Navy  or  Marine  installations  in  these  region. 
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Region  11 — Arkansas  White  Red  Region 


There  is  only  one  Navy  Installation  in  the  region,  the  McAlester 
Ammunition  Depot  in  Oklahoma.  Water  quality  and  flooding  are  problems  in 
this  area  and  projections  indicate  water  supply  shortfalls  for  average  and 
dry  years. 

Region  12 — Texas  Gulf  Region 

This  region  includes  virtually  all  of  Texas  and  small  parts  of 
Louisiana  and  New  Mexico.  The  Navy  has  10  installations  in  the  region,  all 
of  which  are  in  Texas.  There  are  three  general  problems  with  water 
resources  in  Texas  which  are  concerned  primarily  with  rural  supplies  of 
water,  flooding,  and  freshwater  flows  into  coastal  areas.  All  of  the 
installations  are  in  the  problem  areas. 

More  specific  problem  areas  also  occur  throughout  the  region.  The 
Dallas  Naval  Air  Station  is  in  an  area  with  projected  shortages  by  the  year 
2000.  Also,  the  Corpus  Christi  area  has  inadequate  water  supplies  due  to 
insufficient  storage  capacity  and  groundwater  mining.  Projections  for  the 
ASR  in  which  Corpus  Christi  is  located  indicate  that  annual  requirements 
can  be  met  during  average  years,  but  that  shortages  will  occur  during  dry 
years . 

Region  13 — Rio  Grande  Region  and  Region  14 — Upper  Colorado  Region 
There  are  no  Navy  or  Marine  installations  in  these  regions. 

Region  15 — Lower  Colorado  Region 

Marine  Corps  Air  Station  Yuma  and  the  Navy  Electronics  Laboratory  in 
Arizona  are  the  two  installations  in  this  region.  Water  quality  from 
pollutants  and  salinity  are  general  problems  in  this  region  and 
insufficient  water  suppllies  are  problems  in  the  areas  where  the 
installations  are  located. 

The  projections  for  the  ASR's  reflect  these  shortages  both  in  average 
and  in  dry  years. 

Region  16 — Great  Basin  Region 

The  Great  Basin  Region  includes  Nevada  and  the  western  half  of  Utah. 
The  Navy  has  six  installations  in  this  region,  five  of  which  are  associated 
with  Air  Station  Fallon  and  the  other  is  the  Hawthorne  Ammunition  Depot. 

The  ammunition  depot  is  identified  in  the  local  assessment  as  a major 
landholder  in  the  area. 2 Problems  with  inadequate  water  supplies  occur  in 
these  areas  and  the  projected  annual  requirements  for  the  ASR  exceed 
supplies  both  in  average  and  in  dry  years. 

Region  17 — Pacific  Northwest  Region 

Washington,  Oregon,  Idaho,  and  western  Montana  comprise  this  region, 
which  has  13  Navy  installations.  Two  of  the  installations  are  in  the 
Seattle-Everett  SMSA.  Only  the  Pacific  Beach  Naval  Facility  and  the  Bonner 
Ship  Research  and  Development  Center  are  not  in  a specifically  identified 
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problem  area.  Coos  Head  Naval  Facility  is  in  an  area  where  summer  demands 
exceed  supplies,  and  the  other  installations  are  in  the  Puget  Sound  area 
where  a problem  exists  with  conflicts  over  jurisdiction  of  water  use. 
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Projected  requirements  within  the  ASR's  indicate  adequate  water  is 
available  during  average  years  and  dry  years,  except  possibly  in  ASR  1705 

during  dry  years.  ! 

Region  18 — California  Region 

California  and  Klamath  County,  Oregon,  comprise  the  California  Region. 

Seven  Marine  installations  and  62  Navy  installations  are  in  this  region. 

Six  of  the  Marine  installations  and  56  of  the  Navy  installations  are 
located  in  SMSA's. 

Primary  problems  in  the  region  are  groundwater  overdrafts,  salinity, 
and  water  degradation.  Only  12  of  the  69  installations  are  not  in  areas 
with  specific  water  resource  problems. 

Projections  for  the  ASR's  indicate  some  relief  in  shortages  of  water 
supplies  to  meet  demands  during  average  years  by  the  year  2000,  but  dry 
year  projections  indicate  shortfalls  except  in  Northern  California. 

Region  19 — Alaska  Region 

The  State  of  Alaska  comprises  the  Alaska  Region.  The  three  Navy 
installations  in  the  region  are  in  areas  where  localized  water  shortages 
occur  and  lack  of  wastewater  treatment  compounds  the  problem.  This  is  a 
general  condition  in  Alaska,  although  the  projected  annual  requirements  for 
the  state  as  a whole  appear  to  be  covered  by  adequate  supplies. 

Region  20 — Hawaii  Region 

There  are  27  Navy  installations  and  2 Marine  installations  in  the 
Hawaii  Region.  All  but  four  of  the  installations  are  in  the  Honolulu  SMSA 
and  all  of  the  installations  are  in  specific  problem  areas. 

Adequate  water  supplies  in  the  ASR's  are  projected  for  the 
requirements  but  there  are  localized  shortages.  In  the  Pearl  Harbor  area, 
saltwater  intrusion  is  occurring  due  to  groundwater  drawdown  by  inland 
wells,  and  per  capita  consumption  in  the  military  housing  area  was  also 
noted  to  exceed  offbase  per  capita  consumption . ^ Other  problems  in  the 
Pearl  Harbor  area  are  pollution  and  an  identified  conflict  of  military  and 
civilian  use  for  water-related  recreation. 

General  Implications 

The  281  Navy  and  Marine  installations  which  are  in  hydrologic  areas 
with  specifically  defined  problems  will  undoubtedly  experience  the  same 
budget  Impacts  on  facility  operation  and  maintenance  as  expected  for  the 
sister  services.  Location  near  urban  areas  tends  to  compound  an 
installation's  water  supply  problem.  As  corrective  measures  are  taken  in 
the  urban  areas,  the  costs  will  be  passed  to  the  consumer,  which  in 
numerous  instances  includes  the  military  installation. 


i 


57 


On-base  water  supplies  will  also  become  more  expensive  to  treat  and 
groundwater  raining  (overdrafts)  will  cause  further  saltwater  encroachment. 
This  problem  has  greater  potential  Impact  on  the  Navy  because  of  its 
coastal  locations.  A saline/freshwater  balance  which  is  disturbed  by  an 
additional  well  can  be  expected  to  cause  extensive  litigation. 

Actions  to  resolve  these  problems  will  be  costly.  The  increased  costs 
of  utilities  can  be  expected  eventually  to  lead  to  pressures  for  metering 
and  perhaps  reimbursement  by  housing  occupants.  These  implications  and 
others  are  further  described  in  Chapters  III  and  VII. 


CHAPTER  Vt  ENDNOTES 


1.  The  Newport  News,  Virginia  Daily  Press  carried  a 16-page  Sunday 
supplement  on  2 April  1978  devoted  entirely  to  water  resources  and  devoid 
of  paid  advertisements.  A section  (p.  V 1 1 ) covered  actions  and  comments 
from  military  officials  in  the  Newport  News  area.  The  article  generally 
cited  the  favorable  record  of  the  military  in  water  use,  but  it  also 
pointed  out  that  the  largest  single  consumer  was  in  homes  and  barracks  on 
the  bases,  with  free  utilities  and  no  meters. 

2.  Utah  Division  of  Water  Resources,  1975  Water  Assessment  Great  Basin 
Region  Technical  Memorandum  No.  3,  November  1976,  p.  59. 

3.  State  of  Hawaii,  Department  of  Land  and  Natural  Resources,  Technical 
Memorandum,  Activity  1,  Phase  II,  Specific  Problem  Analysis  for  Hawaii 
Region,  Problem  Area  No.  IV,  Water  Issues  20  & 21,  p.  1. 
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CHAPTER  VII 


CONCLUSIONS  AND  RECOMMENDATIONS 

In  Che  interest  of  brevity,  the  major  conclusions  and  recommendations 
to  be  drawn  from  this  study  are  condensed  in  the  following  paragraphs. 

Conclusion:  A Water  resources  crisis  is  developing.  Information 
provided  for  the  Second  National  Water  Assessment  by  the  water  regions, 
states,  and  local  authorities  clearly  indicates  there  are  both  current  and 
future  problems.  Although  there  is  a need  for  more  and  improved  data  on 
water  resources,  the  information  available  is  sufficient  to  document  the 
problem  areas. 

Impact  on  POD  Base  Structure 

Conclusion:  Most  of  the  DOD  primary  base  structure  will  be  affected  by 
water  resource  problems.  Of  1,114  installations  in  the  primary  base 
structure  in  the  50  United  States,  1,022  (91.7  percent)  are  located  in 
specifically  defined  problem  area.  Based  on  the  percentage  of 
installations  in  problem  areas,  the  order  of  magnitude  by  services  is 
Navy /Marine — 95.3  percent;  Army — 92.9  percent;  and  Air  Force — 89.2  percent. 
Two-thirds  of  the  DOD  installations  in  the  primary  base  structure  are  in  a 
Standard  Metropolitan  Statistical  Area  and  94  percent  of  these 
installations  are  in  specifically  defined  problem  areas. 

Recommendation:  As  stated  in  the  introduction,  this  study  is  meant 
only  to  provide  a macro  view  of  the  extent  of  the  DOD-related  water 
resources  problems  and  serve  as  a foundation  for  further  study.  Therefore, 
further  studies  and  analyses  of  the  impact  of  water  resources  problems  on 
the  DOD  base  structure  are  required  to  provide  a basis  for  necessary  policy 
decisions . 

The  DOD  Management  Perspective 

Conclusion:  The  major  impact  of  water  resource  problems  on  the  DOD 
base  structure  will  be  increased  costs  and  reduced  use  of  water. 

Corrective  actions  to  solve  water  resources  problems  will  drive  costs  for 
usable  water  into  ranges  heretofore  unimagined.  Water  purchaed  by  DOD 
installations  will  reflect  the  cost  increases  and  the  installation-produced 
water  will  also  be  at  higher  rates  in  order  to  achieve  treatment  standards 
and  to  acquire  water.  Despite  past  litigation  to  ensure  unrestrained  use 
of  water  on  Federal  installations,  reduced  use  of  water  will  either  (1)  be 
mandated  at  the  Federal  level  as  with  the  other  Federal  programs,  e.g., 
energy,  solid  waste,  and  pollution  sources;  or  (2)  induced  at  installation 
level  by  public  pressure  from  local  communities  faced  with  water  resource 
shortages;  or  (3)  both  mandated  and  induced. 

Reduced  use  of  water  will  necessitate  revision  to  many  standard 
operating  procedures.  Aircraft  washracks , armor  cleaning  facilities,  lawn 
irrigation,  clean  vehicle  standards,  and  dock  and  harbor  uses  are  among 
those  procedures  which  will  be  affected,  not  only  in  terms  of  the 
freshwater  used,  but  also  in  terms  of  wastewater  disposal.  Although 
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reducing  the  amount  of  water  consumed  can  not  be  relied  on  to  reduce 
costs,  significantly,  if  the  raw  water  is  of  a quality  that  only  a minimum 
amount  of  treatment  is  necessary  to  make  the  water  useable,  this  will 
assist  in  holding  down  costs.  Likewise,  wastewater  treatment,  to  meet  new 
standards,  will  cause  increased  disposal  costs,  but  a decrease  in  water 
usage  would  result  in  a decrease  in  wastewater.  This  provides  an  additional 
impetus  for  water  conservation. 

Recommendation:  The  DOD  should  take  action  to  reduce  water  consumption 
at  all  its  installations  and  publish  the  results  at  large  in  the  local 
community  to  indicate  an  awareness  of  the  water  resources  problems.  This 
does  not  advocate  a DOD  unilateral  approach  to  solve  a national  problem. 

It  does  advocate  a self-starter  program  that  demonstrates  DOD  awareness  of 
a national  problem  and  an  endeavor  to  take  positive  action  before  a less 
acceptable  program  is  forced  on  the  services. 


Base  Closures  and  Mission  Realignment 


Conclusion:  A factor  in  future  base  closures  and  mission  realignments 
will  be  the  compeition  for  available  water  resources  in  the  hydrologic  area 
where  the  bases  are  located.  Water  resources  may  be  the  one  factor  which 
would  overcome  political  considerations  in  a base  closure  action.  Also  the 
efficacy  of  locating  an  additional  unit  or  mission  in  an  area  with 
projected  water  resources  porblems  would  be  questioneable  at  best,  not  only 
because  of  potential  water  shortages,  but  also  because  of  the  requirement 
for  defense  dollars  to  meet  the  additional  requirements  for  water. 


Recommendation:  Include  water  resources  data  in  all  future  decisions 
involving  changes  to  the  primary  base  structure.  Use  data  from  the  water 
resources  regions  as  supporting  documentation  for  decisions  if  water 
resources  play  a significant  part  in  the  decisionmaking  process.  An 
interesting  digression  here  is  that  in  the  state  and  regional  assessments, 
there  is  a lack  of  identification  of  military  installations  as  major 
economic  factors  in  the  specific  problem  areas.  This  leads  to  the  thought 
that  total  population  increases,  increases  in  urban  populations,  a more 
mobile  society,  and  66  percent  of  the  installations  in  an  SMSA  may  mean 
that  base  closures  are  not  really  the  local  economic  devastator  they  are 
held  up  to  be.* 


A Flexible  Water  Conservation  Polic 


Conclusion:  Conservation  of  water  resourcers  is  a primary  method  for 
alleviating  this  resource  problem,  but  the  present  lack  of  incentives  to 
conserve  has  not  had  any  major  effect.  The  Second  National  Water 
Assessment  may  be  the  catalyst  to  provide  incentives.  Conservation, 
however,  means  more  than  repair  of  leaky  faucets.  It  Includes  capital  suras 
for  repair  and  replacement  of  old,  deteriorated,  and  leaking  public  water 
distribution  systems,  revised  methods  of  irrigation,  new  codes  for 
plumbing,  new  types  of  plumbing  fixtures,  and  Installation  of  meters  to 
encourage  and  enforce  conservation  measures. 

Recommendation:  Develop  a DOD  water  resources  conservation  policy 
which  is  broad  enough  to  allow  installation  officials  to  establish  their 


62 


r 

; ' 

r;-- 


own  objectives  and  goals  within  the  context  ot  water  resources  problems  in 
their  hydrologic  area.  Mandating  an  arbitrary  consumption  reduction  does 
not  allow  base  officials  the  management  flexibility  needed  to  adjust  to 
local  situations.  Any  installation  which  has  recently  been  subjected  to 
water  shortages  will  already  have  gone  through  a bel t-tightening  process 
and  an  imposed  fixed  reduction  in  consumption  would  penalize  them  for 
having  an  enhanced  conservation  program. 

Budget  Implications 

Conclusion:  Budget  procedures  will  require  modification  in  order  to 
provide  clear  visibility  of  the  additional  support  costs  for  utilities 
(including  wastewater  treatment  and  similar  costs)  and  to  avoid  presenting 
a total  budget  for  the  DOD  which  is  predominantly  for  support  costs  at  the 
expense  of  weapons  systems. 

Recommendation:  Modify  budget  procedures  to  ensure  that  the  O&M  budget 
provides  the  visibility  for  utility  costs  at  least  during  the  next  two 
decades.  Personnel  costs  have  taken  their  toll  on  the  total  defense  budget, 
and  utility  costs  are  now  making  major  inroads.  This  has  a negative  impact 
on  DOD  ability  to  fund  major  weapon  systems. 

A Macro  Approach  to  Water  Supply 

Conclusion:  Water  shortages  on  any  installation  should  be  solved  with 

professional  hydrologic  consideration  of  water  resource  problems  within 
that  specific  hydrologic  area.  Individual  attempts  at  drilling  additional 
wells  could  easily  upset  a saline/freshwater  balance  and  contaminate  local 
wells.  Also,  if  the  local  populace  preceives  that  conservation  of  water 
resources  is  not  being  practiced  on  an  installation,  any  attempt  to  acquire 
additional  water  will  quickly  generate  an  adverse  public  reaction. 

Recommendat ion : All  future  actions  to  acquire  additional  water  should 
be  taken  in  concert  with  local  and  regional  water  authorities.  Although 
this  cooperative  effort  is  not  required  by  law,  and  Federal  installations 
are  not  subject  to  the  permit  requirements  of  the  states,  the  DOD  image 
needs  to  be  a favorable  one  in  each  local  community. 

Local  opposition  to  an  installation  developing  additional  water 
supplies  in  an  area  with  limited  water  resources  could  have  adverse 
consequences . 

Agriculture/Energy  Tmpl ications 

Conclusion:  Competition  for  water  will  result  in  a reduction  of  the 
acreage  in  irrigation  by  the  end  of  the  century.  This  will  decrease 
agricultural  output,  which  has  always  been  a strength  of  the  United  States, 
and  result  in  a period  ot  economic  and  social  adjustment. 

Conclusion:  Beginning  in  the  mid-198U's  projected  water  resources 
problems  will  be  further  compounded  by  alternatives  to  the  decreased 
availability  of  petroleum.  Proponents  ot  energy /petroleum  alternatives 
discuss  their  methods  with  an  apparent  lack  of  understanding  of  water 


requirements  and  competition  for  water  resources.  There  is  little 
indication  that  the  state  and  local  inputs  to  the  Second  National  Water 
Assessment  anticipated  the  major  water  demands  which  are  now  contemplated 
by  energy  proponents  for  production  of  petroleum  and  petroleum  substitutes. 

Recommendations:  DOD  joint  planning  should  address  the  ramifications 
of  the  projected  petroleum  and  water  shortages.  The  projections  for  these 
shortages  are  founded  on  good  source  data  for  long-range  planning.  Also, 
both  resources  are  quantifiable  to  the  extent  that  we  can  anticipate  at 
least  some  of  the  problems  which  shortages  of  these  resources  will  produce. 
With  the  changes  that  seem  destined  to  occur  in  our  economy  and  lifestyles, 
the  magnitude  of  the  implications  that  these  problems  will  have  on  national 
security  necessitates  their  inclusion  into  defense  planning. 

Possible  Problems  for  Installation  Managers 

Conclusion:  If  DOD  conservation  policies  are  perceived  to  be 
ineffective,  pressures  will  be  imposed  to  require  meters  in  family  housing 
units  and  other  facilities  where  reimbursement  could  be  obtained.  When 
utility  costs  begin  to  consume  too  large  a percentage  of  the  Operation  and 
Maintenance  (O&M)  Budget,  pressures  will  mount  to  require  the  passing  of 
costs  to  the  military  family  housing  occupants  and  nonappropr iated  fund 
activities . 

Recommendation : Each  of  the  services  should  assure  that  educational 
programs  and  courses  tor  installation  commanders  and  their  installation 
engineers  include  an  instructional  block  covering  both  the  nature  of,  and 
the  national  policy  on,  current  and  projected  water  problems.  Similarly, 
all  commander's  conferences  should  incorporate  a small  segment  covering  the 
service  or  command  policy  as  it  relates  to  these  problems.  Military  leaders 
should  be  conversant  with  the  subject  of  water  resources  to  the  extent 
that  they  can  engage  in  credible  dialogues  with  their  counterparts  in  local 
communities.  There  is  unlimited  potential  for  favorable  or  negative 
coverage  by  the  news  media  of  energy  and  water  issues.  Local  communities 
are  being  educated  on  the  water  problems2  facing  them  and  the  Second 
National  Water  Assessment  will  provide  further  impetus  for  local  media  to 
report  on  the  local  assessment.  Therefore,  installation  officials  should  be 
prepared  to  act  judiciously  when  resolving  an  installation  water  problem 
which  has  a potential  to  compound  water  problems  for  the  entire  area,  e.g., 
wells  and  groundwater  withdrawals  where  saline  incursions  are  a problem. 

Based  on  actions  in  the  1970 's,  competition  for  water  resources  by  the 
end  of  this  century  can  be  expected  to  precipitate  large-scale  problems  in 
virtually  all  areas  of  life  in  the  United  States.  Continued  inaction  toward 
corrective  measures  will  allow  the  problems  to  reach  crisis  proportions; 
the  national  economy  will  be  affected,  and  individual  lifestyles  will 
suffer  as  the  United  States  transits  a period  of  adjustment. 

Department  of  Defense  installations  will  not  be  exempted  from  this 
adjustment  period  and,  because  of  their  high  visibility  in  local 
communities,  may  experience  an  even  more  difficult  adjustment.  Foresight 
and  cooperation  within  hydrologic  areas  will  be  required  by  all  agencies  in 
what  promises  to  be  yet  another  test  of  national  resolve. 
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2.  Dally  Press  (Newport  News,  Virginia),  2 April  1978,  Sunday  Supplement, 
Sectton  W.  612  770 
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APPENDIX  A 

DOD  INSTALLATIONS  BY  WATER  REGION  AND  AGGREGATED  SUBREGION 

9 

This  appendix  consists  of  a list  of  the  water  resources  regions  and 
aggregated  subregions  and  the  following  tables: 

1.  Army  Installations  by  State  (page  A-7) 

2.  Air  Force  Installations  by  State  (page  A-21) 

3.  Navy  and  Marine  Installations  by  State  (page  A-45) 

4.  DOD  Installations  by  Region  (page  A-61) 

5.  Army  Installations  by  Region  (page  A-99) 

6.  Air  Force  Installations  by  Region  (page  A- 111) 

7.  Navy  and  Marine  Installations  by  Region  (page  A-131) 
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WATER  RESOURCES  REGIONS  AND  AGGREGATED  SUBREGIONS 


Region 

Number 


Region 

Name 


Aggregated 
Subregion 
Number  (ASR) 


Aggregated 

Subregion 

Name 


01 


02 


03 


04 


05 


New  England 


Mid-Atlantic 


South  Atlantic- 
Gulf 


Great  Lakes 


Ohio 


0101 

Northern  Maine 

0102 

Saco-Merrimack 

0103 

Massachusetts- 
Rhode  Island 

Coastal 

0104 

Housatonic-Thames 

0105 

Connecticut  River 

0106 

Richelieu 

0201 

Upper  Hudson 

0202 

Lower  Hudson-Long 
Island-North 

New  Jersey 

0203 

De  laware 

0204 

Susquehanna 

0205 

Upper  and  Lower 
Chesapeake 

0206 

Potomac 

0301 

Roanoke-Cape  Fear 

0302 

Pee  Dee-Edisto 

0303 

Savannah-St  Marys 

0304 

St  Johns-Suwannee 

0305 

Southern  Florida 

0306 

Apalachicola 

0307 

Alabama-Choctawhatchee 

0308 

Mobil-Tombigbee 

0309 

Pascagoula-Pearl 

0401 

Lake  Superior 

0402 

NW  Lake  Michigan 

0403 

SW  Lake  Michigan 

0404 

Eastern  Lake  Michigan 

0405 

Lake  Huron 

0406 

St  Clair-Western 

Lake  Erie 

0407 

Eastern  Lake  Erie 

0408 

Lake  Ontario 

0501 

Ohio  Headwaters 

0502 

Upper  Ohio-Big  Sandy 

0503 

Muskingum-Scioto-Miami 

0504 

Kanawha 

0505 

Kentucky-Licking- 

Green-Ohio 

0506 

Wabash 

0507 

Cumberland 

WATER  RESOURCES  REGIONS  AND  AGGREGATED 

SUBREGIONS 

Region 

Number 

Region 

Name 

Aggregated 
Subregion 
Number  (ASR) 

Aggregated 

Subregion 

Name 

06 

Tennessee 

0601 

Upper  Tennessee 

0602 

Lower  Tennessee 

07 

Upper  Mississippi 

0701 

Mississippi  Headwaters 

0702 

Black-Root-Chippewa- 

Wisconsin 

0703 

Rock-Mississippi- 

Des  Moines 

0704 

Salt-Sny-Illinois 

0705 

Lower  Upper  Mississippi 

08 

Lower  Mississippi 

0801 

Hatchie-Mississippi- 

St  Francis 

0802 

Yazoo-Mississippi- 

Ouachita 

0803 

Mississippi  Delta 

09 

Souis-Red-Rainy 

0901 

Souris-Red-Rainy 

10 

Missouri 

1001 

Missouri-Milk- 

Saskatchewan 

1002 

Missouri-Marias 

1003 

Missouri-Mussel shell 

1004 

Yellowstone 

1005 

Western  Dakotas 

1006 

Eastern  Dakotas 

1007 

North  and  South  Platte 

1008 

Niobrara-Platte-Loup 

• 

1009 

Middle  Missouri 

1010 

Kans as 

1011 

Lower  Missouri 

11 

Arkansas-White- 

1101 

Upper  White 

Red 

1102 

Upper  Arkansas 

1103 

Arkansas-Cimarron 

1104 

Lower  Arkansas 

1105 

Canadian 

1106 

Red-Washita 

1107 

Red- Sulphur 

12 

Texas-Gulf 

1201 

Sabine-Neches 

1202 

Trinity-Galveston  Bay 

1203 

Brazos 

1204 

Colorado  (Texas) 

1205 

Nueces-Texas  Coastal 

13 

Rio  Grande 

1301 

Rio  Grande  Headwaters 

1302 

Middle  Rio  Grande 

1303 

Rio  Grande-Pecos 

1304 

Upper  Pecos 

1305 

Lower  Rio  Grande 
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WATER  RESOURCES  REGIONS  AND  AGGREGATED  SUBREGIONS 


Region 

Number 

Region 

Name 

Aggregated 
Subregion 
Number  (ASR) 

Aggregated 

Subregion 

Name 

14 

Upper  Colorado 

1401 

Gre  en-Wh i t e - Y amp  a 

1402 

C.olorado-Gunnison 

1403 

Colorado-San  Juan 

15 

Lower  Colorado 

1501 

Little  Colorado 

1502 

Lower  Colorado 

Main  Stem 

1503 

Gila 

16 

Great  Basin 

1601 

Bear-Great  Salt  Lake 

1602 

Sevier  Lake 

1603 

Humb o 1 d t -T on op ah 

Desert 

1604 

Central  Lahontan 

17 

Pacific  Northwest 

1701 

Clark  Pork-Kootenai 

1702 

Upper /Middle  Columbia 

1703 

Upper /Central  Snake 

1704 

Lower  Snake 

1705 

Coast-Lower  Columbia 

1706 

Puget  Sound 

1707 

Oregon  Closed  Basin 

18 

California 

1801 

Klamath-North  Coastal 

1802 

Sacremento-Lahontan 

1803 

San  Joaquin-Tulare 

1804 

San  Francisco  Bay 

1805 

Central  California  Coast 

1806 

Southern  California 

1807 

Lahontan-South 

19 

Alaska 

1901 

Alaska 

20 

Hawaii 

2001 

Hawal i County 

2002 

Maui  County 

200  3 

Honolulu  County 

2004 

Kauai  County 

21 

Caribbean  (Not; 

2101 

Puerto  Rico 

Included  in 

2102 

Virgin  Islands 

this  study) 


SOURCE:  US  Water  Resources  Council 


TABLE  1.  ARMY  INSTALLATIONS  BY  STATE 


This  table  provides  an  alphabetical  listing  by  state  of  the  Army's 
primary  base  structure  that  is  located  within  the  50  United  States.  The 
data  shown  in  each  column  are  described  as  follows: 


INSTALLATION  — Name  of  the  installation. 


CODE  — Installation  Identification  Code  Number.  These  data  are 

provided  only  in  this  table  as  an  aid  for  positive  in- 
stallation identification  where  installation  names  are 
similar. 


COUNTY  — Name  of  the  county  in  which  the  installation  is  located. 


SMSA 


REG 

ASR 


SREG 


PROBLEMS 


— Name  of  the  Standard  Metropolitan  Statistical  Area  in 
which  the  installation  is  located.  If  blank,  the  installa- 
tion is  not  in  a SMSA  as  defined  by  the  Office  of  Manage- 
ment and  Budget  and  published  by  the  Department  of  Commerce 

— Water  Resources  Region  in  which  the  installation  is  located 
There  are  20  regions  in  the  50  United  States. 

— Aggregated  Subregion  in  which  the  installation  is  located. 
The  last  two  digits  define  the  ASR  and  the  first  one  or 
two  digits  identify  the  region  number. 

— Subregion  in  which  the  installation  is  located.  The  iden- 
tifier is  from  the  First  National  Water  Assessment  and  is 
a further  breakdown  of  the  ASR.  These  data  are  provided 
only  in  this  table  as  an  assist  to  any  further  studies 
which  compare  data  from  the  first  and  second  assessments. 

— Specifically  identified  water  and  land-related  resource 
problems  for  the  area  in  which  the  installation  is  located. 
The  alpha  prefix  identifies  the  category  of  problem  (A — 
severe  problem  identified  but  not  yet  under  study,  and 

B — severe  problem  already  under  study) . An  abbreviated 
description  of  the  problem  may  be  found  in  Appendix  B by 
noting  the  region  and  problem  numbers  for  the  installa- 
tion in  this  table.  Example:  Greely  Fort  is  in 

Region  19  with  Problem  Number  Ax  . Turning  to  Appen- 
dix B,  find  Region  19  and  Problem  A1  . (In  Appendix  B, 
Category  A problems  are  listed  first  in  numerical  order, 
followed  by  Category  B problems  in  numerical  order.) 

Where  a second  alpha  indicator  appears,  it  is  the  first 
letter  in  the  state  where  the  installation  is  located. 

All  problem  numbers  are  the  same  as  those  found  in  the 
Second  National  Water  Assessment  in  order  to  facilitate 
reference  to  them. 
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TARHEEL  ARMY  MISSILE  PIT  37805  ALAMANCE  BURLINGTON  3 301  303  A303 
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TABLE  2.  AIR  FORCE  INSTALLATIONS  BY  STATE 

This  table  provides  an  alphabetical  listing  by  state  of  the  Air  Force's 
primary  base  structure  that  is  located  within  the  50  United  States.  The 
data  shown  in  each  column  are  described  as  follows: 

INSTALLATION  — Name  of  the  installation. 

CODE  — Installation  Identification  Code  Number.  These  data  are 

provided  only  in  this  table  as  an  aid  for  positive  in- 
stallation identification  where  installation  names  are 
similar. 

COUNTY  — Name  of  the  county  in  which  the  installation  is  located. 

SMSA  — Name  of  the  Standard  Metropolitan  Statistical  Area  in 

which  the  installation  is  located.  If  blank,  the  installa- 
tion is  not  in  a SMSA  as  defined  by  the  Office  of  Manage- 
ment and  Budget  and  published  by  the  Department  of  Commerce. 

REG  — Water  Resources  Region  in  which  the  installation  is  located. 

There  are  20  regions  in  the  50  United  States. 

ASR  — Aggregated  Subregion  in  which  the  installation  is  located. 

The  last  two  digits  define  the  ASR  and  the  first  one  or 
two  digits  identify  the  region  number. 

SREG  — Subregion  in  which  the  installation  is  located.  The  iden- 

tifier is  from  the  First  National  Water  Assessment  and  is 
a further  breakdown  of  the  ASR.  These  data  are  provided 
only  in  this  table  as  an  assist  to  any  further  studies 
which  compare  data  from  the  first  and  second  assessments. 

PROBLEMS  — Specifically  identified  water  and  land-related  resource 

problems  for  the  area  in  which  the  installation  is  located. 
The  alpha  prefix  identifies  the  category  of  problem  (A — 
severe  problem  identified  but  not  yet  under  study,  and 
B — severe  problem  already  under  study) . An  abbreviated 
description  of  the  problem  may  be  found  in  Appendix  B by 
noting  the  region  and  problem  numbers  for  the  installa- 
tion in  this  table.  Example:  Galena  Airport  is  in 

Region  19  with  Problem  Number  B1 2.  Turning  to  Appen- 
dix B,  find  Region  19  and  Problem  Bl2  . (In  Appendix  B, 
Category  A problems  are  listed  first  in  numerical  order, 
followed  by  Category  B problems  in  numerical  order.) 

Where  a second  alpha  indicator  appears,  it  is  the  first 
letter  in  the  state  where  the  installation  is  located. 

All  problem  numbers  are  the  same  as  those  found  in  the 
Second  National  Water  Assessment  in  order  to  facilitate 
reference  to  them. 
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TABLE  3.  NAVY  AND  MARINE  INSTALLATIONS  BY  STATE 

This  table  provides  an  alphabetical  listing  by  state  of  the  Navy/Marine 
primary  base  structure  that  is  located  within  the  50  United  States.  The 
data  shown  in  each  column  are  described  as  follows: 


INSTALLATION 


Name  of  the  installation. 


CODE  — Installation  Identification  Code  Number.  These  data  are 

provided  only  in  this  table  as  an  aid  for  positive  in- 
stallation identification  where  installation  names  are 
similar. 

COUNTY  — Name  of  the  county  in  which  the  installation  is  located. 

SMSA  — Name  of  the  Standard  Metropolitan  Statistical  Area  in 

which  the  installation  is  located.  If  blank,  the  installa- 
tion is  not  in  a SMSA  as  defined  by  the  Office  of  Manage- 
ment and  Budget  and  published  by  the  Department  of  Commerce. 

REG  — Water  Resources  Region  in  which  the  installation  is  located. 

There  are  20  regions  in  the  50  United  States. 

ASR  — Aggregated  Subregion  in  which  the  installation  is  located. 

The  last  two  digits  define  the  ASR  and  the  first  one  or 
two  digits  identify  the  region  number. 

SREG  — Subregion  in  which  the  installation  is  located.  The  iden- 

tifier is  from  the  First  National  Water  Assessment  and  is 
a further  breakdown  of  the  ASR.  These  data  are  provided 
only  in  this  table  as  an  assist  to  any  further  studies 
which  compare  data  from  the  first  and  second  assessments. 


PROBLEMS  — 


Specifically  identified  water  and  land-related  resource 
problems  for  the  area  in  which  the  installation  is  located. 
The  alpha  prefix  identifies  the  category  of  problem  (A — 
severe  problem  identified  but  not  yet  under  study,  and 
B — severe  problem  already  under  study) . An  abbreviated 
description  of  the  problem  may  be  found  in  Appendix  B by 
noting  the  region  and  problem  numbers  for  the  installa- 
tion in  this  table.  Example:  Naval  Station  Adak  is  in 
Region  19  with  Problem  Number  B16  . Turning  to  Appen- 
dix B,  find  Region  19  and  Problem  Bl6 . (In  Appendix  B, 
Category  A problems  are  listed  first  in  numerical  order, 
followed  by  Category  B problems  in  numerical  order.) 

Where  a second  alpha  indicator  appears,  it  is  the  first 
letter  in  the  state  where  the  installation  is  located. 

All  problem  numbers  are  the  same  as  those  found  in  the 
Second  National  Water  Assessment  in  order  to  facilitate 
reference  to  them. 
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TABLE  4.  DOD  INSTALLATIONS  BY  REGION 


This  Cable  provides  an  integrated  list  of  the  Army,  Air  Force,  Navy,  and 
Marine  installations  from  Tables  1,  2,  and  3.  It  portrays  the  DOD  primary 
I base  structure  in  the  50  United  States  by  water  resource  region  and  by  aggre- 

gated subregion.  Data  shown  in  the  columns  is  described  below. 

ASR  — Aggregated  Subregion  in  which  the  installation  is  located. 

INSTALLATION  — Name  of  the  installation. 

CM  — Military  service  component.  A — Army;  AF — Air  Force; 

N — Navy  or  Marine. 

SMSA  — Name  of  the  Standard  Metropolitan  Statistical  Area  in 

which  the  installation  is  located.  If  blank  the  installa- 
tion is  in  a SMSA  as  defined  by  Office  of  Management  and 
Budget  and  published  by  the  Department  of  Commerce. 

COUNTY  — Name  of  the  county  in  which  the  installation  is  located. 

ST  — Name  of  the  state  in  which  the  installation  is  located. 

PROBLEMS  — Specifically  identified  water  and  land-related  resource 
problems  for  the  area  in  which  the  installation  is  lo- 
cated. The  alpha  prefix  identifies  the  category  of  prob- 
lem, A being  a severe  problem  which  has  been  identified 
but  is  not  yet  under  study  for  solution,  and  B being  a 
severe  problem  which  is  identified  and  under  study  for 
correction.  An  abbreviated  description  of  the  problem 
may  be  found  in  Appendix  B by  noting  both  the  region  num- 
ber and  the  problem  number  for  the  installation.  Example: 
Caswell  Air  Force  Station  is  in  Region  1 with  Problem  Al. 
Turning  to  Appendix  B,  find  Region  1 and  Problem  Al.  (In 
Appendix  B,  Category  A problems  are  listed  first  in  numeri- 
cal order,  followed  by  Category  B problems  in  numerical 
order.)  Where  a second  alpha  indicator  appears  it  is  the 
first  letter  in  the  state  where  the  installation  is  located. 
All  problem  numbers  are  the  same  as  those  found  in  the 
Second  National  Water  Assessment  in  order  to  facilitate  re- 
ference to  them. 
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TABLE  5.  ARMY  INSTALLATIONS  BY  REGION 


This  table  provides  a list  of  the  Ar ly  installations  from  Table  1 , 
grouping  them  by  water  resource  region  and  by  aggregated  subregion.  Data 
shown  in  the  columns  are  described  below. 

— Aggregated  Subregion  in  which  the  installation  is  located. 

— Name  of  the  county  in  which  the  installation  is  located. 

— State  in  which  the  installation  is  located. 

— Specifically  identified  water  and  land-related  resource 
problems  for  the  area  in  which  the  installation  is  located. 
The  alpha  prefix  identifies  the  category  of  problem  (A — 
a severe  problem  identified  but  not  yet  under  study,  and 
B — a severe  problem  already  under  study).  An  abbreviated 
description  of  the  problem  may  be  found  in  Appendix  B by 
noting  the  region  and  problem  numbers  for  the  installation 
in  this  table.  Example:  Edwards  Camp  in 

Region  1 with  Problem  Number  Bll.  Turning  to  Appendix  B, 
find  Region  1 and  Problem  Number  Bll.  (In  Appendix  B, 
Category  A problems  are  listed  first  in  numerical  order, 
followed  by  Category  B problems  in  numerical  order.) 

Where  a second  alpha  indicator  appears,  it  is  the  first 
letter  in  the  state  where  the  installation  is  located. 

All  problem  numbers  are  the  same  as  those  found  in  the 
Second  National  Water  Assessment  in  order  to  facilitate 
reference  to  them. 

75  85  00  75  85  00  — These  are  projections  for  the  years  1975,  1985,  and 

2000.  The  first  set  is  for  an  average  year  and  the  second 
set  is  for  a dry  year  (see  text  for  definitions  of  average 
year  and  dry  year).  The  projections  are  a ratio  of  require- 
ments/supply for  the  entire  ASR  in  which  the  installation  is 
located.  The  projections  should  only  be  used  as  indicators 
of  a general  condition  and  not  as  specific  indicators  of 
available  water  in  the  vicinity  of  the  installation.  Each 
projection  was  derived  by  the  Water  Resources  Council  by 
taking  the  projected  water  requirements  for  one  year  in  the 
ASR  and  dividing  them  by  the  projected  water  supply  avail- 
able for  one  year  in  the  ASR. 
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TABLE  6.  AIR  FORCE  INSTALLATIONS  BY  REGION 


This  table  provides  a list  of  the  Air  Force  installations  from  Table  2, 
grouping  them  by  water  resource  region  and  by  aggregated  subregion.  Data 
shown  in  the  columns  are  described  below. 


ASR  — Aggregated  Subregion  in  which  the  installation  is  located. 

COUNTY  — Name  of  the  county  in  which  the  installation  is  located. 

ST  — State  in  which  the  installation  is  located. 


PROBLEMS  — Specifically  identified  water  and  land-related  resource 

problems  for  the  area  in  which  the  installation  is  located. 
The  alpha  prefix  identifies  the  category  of  problem  (A — 
a severe  problem  identified  but  not  yet  under  study,  and 
B — a severe  problem  already  under  study) . An  abbreviated 
description  of  the  problem  may  be  found  in  Appendix  B by 
noting  the  region  and  problem  numbers  for  the  installation 
in  this  table.  Example:  Caswell  Air  Force  Station  in 
Region  1 with  Problem  Number  A1  . Turning  to  Appendix  B, 
find  Region  1 and  Problem  Number  A1  . (In  Appendix  B, 
Category  A problems  are  listed  first  in  numerical  order, 
followed  by  Category  B problems  in  numerical  order.) 

Where  a second  alpha  indicator  appears,  it  is  the  first 
letter  in  the  state  where  the  installation  is  located. 

All  problem  numbers  are  the  same  as  those  found  in  the 
Second  National  Water  Assessment  in  order  to  facilitate 
reference  to  them. 

75  85  00  75  85  00  — These  are  projections  for  the  years  1975,  1985,  and 

2000.  The  first  set  is  for  an  average  year  and  the  second 
set  is  for  a dry  year  (see  text  for  definitions  of  average 
year  and  dry  year).  The  projections  are  a ratio  of  require- 
ments/supply for  the  entire  ASR  in  which  the  installation  is 
located.  The  projections  should  only  be  used  as  indicators 
of  a general  condition  and  not  as  specific  indicators  of 
available  water  in  the  vicinity  of  the  installation.  Each 
projection  was  derived  by  the  Water  Resources  Council  by 
taking  the  projected  water  reqi  irements  for  one  year  in  the 
ASR  and  dividing  them  by  the  projected  water  supply  avail- 
able for  one  year  in  the  ASR. 
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TABLE  7.  NAVY  AND  MARINE  INSTALLATIONS  BY  REGION 

This  table  provides  a list  of  the  Navy  and  Marine  installations  from  Table  3, 
grouping  them  by  water  resource  region  and  by  aggregated  subregion.  Data 
shown  in  the  columns  are  described  below. 

— Aggregated  Subregion  in  which  the  installation  is  located. 

— Name  of  the  county  in  which  the  installation  is  located. 

— State  in  which  the  installation  is  located. 

— Specifically  identified  water  and  land-related  resource 

problems  for  the  area  in  which  the  installation  is  located. 
The  alpha  prefix  identifies  the  category  of  problem  (A — 
a severe  problem  identified  but  not  yet  under  study,  and 
B — a severe  problem  already  under  study) . An  abbreviated 
description  of  the  problem  may  be  found  in  Appendix  B by 
noting  the  region  and  problem  numbers  for  the  installation 
in  this  table.  Example:  Communication  Unit  Cutler  in 
Region  1 with  Problem  Number  A2  . Turning  to  Appendix  B, 
find  Region  1 and  Problem  Number  A2  . (In  Appendix  B, 
Category  A problems  are  listed  first  in  numerical  order, 
followed  by  Category  B problems  in  numerical  order.) 

Where  a second  alpha  indicator  appears,  it  is  the  first 
letter  in  the  state  where  the  installation  is  located. 

All  problem  numbers  are  the  same  as  those  found  in  the 
Second  National  Water  Assessment  in  order  to  facilitate 
reference  to  them. 

75  85  00  75  85  00  — These  are  projections  for  the  years  1975,  1985,  and 

2000.  The  first  set  is  for  an  average  year  and  the  second 
set  is  for  a dry  year  (see  text  for  definitions  of. average 
year  and  dry  year).  The  projections  are  a ratio  of  require- 
ments/supply for  the  entire  ASR  in  which  the  installation  is 
located.  The  projections  should  only  be  used  as  Indicators 
of  a general  condition  and  not  as  specific  indicators  of 
available  water  in  the  vicinity  of  the  installation.  Each 
projection  was  derived  by  the  Water  Resources  Council  by 
taking  the  projected  water  requirements  for  one  year  in  the 
ASR  and  dividing  them  by  the  projected  water  supply  avail- 
able for  one  year  in  the  ASR. 


ASR 

COUNTY 

ST 
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APPENDIX  B 


SYNOPTIC  DESCRIPTIONS  OF  WATER  RESOURCES  PROBLEMS 


This  appendix  contains  synoptic  descriptions  of  those  major  water 
resource  problem  areas  in  which  military  installations  are  located. 

The  descriptions  were  prepared  by  the  US  Water  Resources  Council  from 
information  provided  by  each  of  the  water  resources  regions.  See  US 
Water  Resources  Council,  The  Nation's  Water  Resources.  The  Second 
National  Assessment  of  the  US  Water  Resources  Council  (Draft) , 
Washington,  D.C.,  October  1977,  Appendix  A:  "Synoptic  Descriptions 
of  the  Nation's  Major  Water  Problems." 

The  category  of  each  problem,  A or  B,  was  determined  by  the  regional 
authorities.  Category  B problems  are  those  for  which  a solution  has 
been  agreed  upon  by  state  and  federal  authorities,  but  implementation 
has  not  begun.  Category  A problems  are  those  which  have  not  yet  been 
studied,  or  if  studied  the  solution  has  not  yet  been  agreed  upon  by 
all  agencies.  Category  A problems  are  listed  chronologically  before 
the  Category  B problems  for  each  region,  and  in  some  southwestern 
states  (Regions  11  and  13)  the  problems  are  further  broken  down  and 
listed  alphabetically  by  state. 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (1) 


Problem  Area  1:  Saint  John  River  Basin  (Maine) 
* ASR  0101,  Category  A 

i 


Water 

— Pollution  from  M&I  wastes,  pesticides,  fertilizers 

— Supplies  inadequate  for  irrigation  during  spring 

Flooding 

— Urban  flood  damages 

Potential  cumulative  failure  of  old  mill  dams  could  cause  severe  damages 

— Controversy  over  building  Dickey-Lincoln  School  Lakes  dam 

Related  Lands 

Agricultural  erosion  causes  loss  of  soil,  silting  of  surface  waters, 

affecting  fish  and  wildlife  habitat 

Financial 

— Local  funding  insufficient  for  municipal  wastewater  treatment  facilities 


Problem  Area  2:  Saint  Croix  River  Basin  A Eastern  Maine  Coastal  Area 
ASR  0101,  Category  A 


Water 

— Quality  below  Woodland  degraded  by  decomposing  deposits  of  logs  and 
wood  fibers 

— Many  coastal  clam  flats  closed  due  to  degraded  water  quality  from 
improper  wastewater  disposal 

Flooding 

— Damage  potential  increasing  due  to  continuing  development  of  flood 
plains,  wetlands 

— Lack  of  flood  plain  land  use  regulations  in  smaller  communities 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (I) 


Related  Lands 

— Fluctuating  lake  levels  for  power  cause  shore  erosion,  limit  camp 
access,  cause  silting,  harm  fish  habitat 


Problem  Area  3:  Penobscot  River  Basin  (Maine) 
ASR  0101,  Category  A 


Water 

— Quality  degraded  by  municipal  discharges  Into  main  stem  from  Old  Town, 
Bangor,  and  Brewer 

— Recreation,  fish  habitat,  adversely  affected  in  above  areas  and  by 
eutrophication  in  Pushaw  Lake 

— Future  supplies  in  doubt  due  to  lack  of  data  on  ground  water 
availability  and  dynamics 

Flooding 

— Extreme  flash  flood  damages  on  the  Piscataquis  River 

— Severe  flood  potential  in  rural  and  urban  areas  from  poorly  maintained 
mill  dams 

Related  Lands 

— Development  of  wetlands  reducing  flood  storage 

Financial 

— Local  funds  Inadequate  for  upgrading  of  municipal  treatment  plants 

Institutional 

— Suit  by  Penobscot  Indians  claims  much  of  basin  land 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (I) 


Problem  Area  4:  Maine  Central  Coastal  Area 
ASR  0101,  Category  A 


Water 


— Major  threat  to  water  quality  from  improper  solid  waste  disposal 

— Ponds  and  streams  polluted  by  non-point  sources;  e,g«;  septic  tank 
leachates  and  livestock  wastes 

— Coastal  clam  flats  closed  due  to  municipal  and  seafood  plants  pollution 
--  Water  quality  of  Rockland  Harbor  affected  by  municipal  dredging 

— F&WL  habitat  at  mouth  of  Kennebec  River  threatened  by  disposal  of 
dredged  materials 

Related  Lands 


— Natural  beach  erosion  accelerated  by  poorly  planned  development 
Financial 


— Money  and  land  lacking  to  deal  adequately  with  solid  wastes 


Problem  Area  7 : Presumpscot  River  Basin  & Casco  Bay  Area  (Maine) 
ASR  0101,  Category  A 


Water 


— Poor  quality,  aquatic  habitat,  recreation  impaired  by  low  flows 
resulting  from  temporary  impoundments  when  a major  paper  company  shuts 
down 

--  Coastal  water  quality  affected  by  stormwater  runoff  and  direct  piping  of 
wastewater  to  Portland  Harbor 

— Shellfish  areas  in  Scarborough  contaminated  by  improper  underground 
sewage  disposal 

— Ground  water  supplies  contaminated  by  improper  subsurface  disposal 

— Portland  water  supply  from  Sebago  Lake  threatened  by  septic  systems  of 
second  homes 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (I) 


Related  Lands 


— Second  home  development,  suburban  sprawl,  and  recreational  use  of 
resources  increasing  pressures  on  water  supplies,  water  quality,  and 
F&WL  habitats 

Financial 


— Many  communities  unable  to  provide  local  share  ot  costs  of  municipal 
treatment  facilities 


Problem  Area  9:  New  Hampshire  Coastal  Area 
ASR  0102,  Category  A 


Water 


— Coastal  waters  biologically  polluted,  recreational  and  commercial 
fishing  severely  limited,  as  result  of  population  growth  in  coastal  and 
tidal  sections 

— Inland  water  quality  adversely  affected  by  development 

— Algae  growth  in  lakes  accelerated  by  domestic,  agricultural  and 
industrial  discharges 

— Continued  contamination  of  groundwater  supplies  may  result  in  increased 
competition  by  M&I  interests  for  possibly  inadequate  surface  supplies 

Related  Lands 


— Lack  of  effective  land  use  regulations  in  populous  SE  portion  may  cause 
major  conflicts  among  residential,  industrial,  recreational, 
transportation,  and  flood  plain  developments,  and  preservation  of 
wetlands 


Problem  Area  10:  Merrimack  River  Basin  Area  (Massachusetts,  New  Hampshire 
ASR  0102  & 0103,  Category  A 


Water 


— Conflicting  demands  for  municipal  water  supplies  from  river  for  urban 
areas  of  both  eastern  Mas9>  and  S.E.  New  Hampshire 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (1) 


— Ground  water  supplies  insufficient  to  meet  1990  maximum  daily  demands  in 
many  surb urban  towns 

--  Supply  of  ground  water  limited  by  naturally  high  iron  and  manganese 
levels 

— River  and  estuary  polluted  by  raw  municipal  sewage,  industrial  wastes, 
and  combined  sewer  overflow 

— Use  of  water  for  drinking  requires  expensive  treatment  and  filtration 

— Swimming,  boating,  fishing  limited 

— Spichet  River  polluted  by  secondary  treatment  plant  discharges 

— Nashua  River  receiving  untreated  paper  processing  wastes.  Inadequately 
treated  municipal  wastes,  combined  sewer  overflows,  and  urban  runoff 

— Assabet  River  low  flows  of  poor  quality  despite  flow  augmentation 
project;  unable  to  assimilate  municipal  treatment  plant  effluents 

— Sudbury  and  Concord  Rivers  cannot  maintain  high  quality  because  of 
sluggish  flows 

Flooding 

— All  communities  along  river  suffer  significant  urban  damages  (estimated 
to  reach  $19  million  by  year  2000) 

— Flood  plain  development  reducing  storage  capacity  of  wetlands,  affecting 
adversely  F&WL  habitat,  increasing  damage  potential 

Related  Lands 


State  and  local  land  use  regulations  inadequate,  allowing  development  to 
conflict  with  preservation  of  natural  areas,  and  with  recreation 


Problem  Area  19:  Thames  River  Basin  and  Connecticut  Eastern 
Coastal  Area  (Massachusetts,  Connecticut) 

ASR  0104,  Category  A 


Water 


— Entire  Thames  water  quality  degraded  by  combined  sewer  overflows. 
Industrial  effluents,  agricultural  runoff,  and  oily  bilge  discharges 
from  ships 

— Quinebaug  River  polluted  by  inadequately  treated  municipal  wastes  from 
Southbridge,  Mass.,  and  paper  wastes  from  Dudley,  Mass. 

— French  River  water  quality  impaired  by  untreated  textile  and  municipal 
wastes  from  Dudley  and  Webster,  and  inadequate  natural  low  flows  for 
assimilation 

— Lake  eutrophication  accelerated  by  intense  shoreline  development  and 


I 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (1) 


nutrients  from  feeder  streams,  causing  recreational  losses 

— Probable  shortage  of  potable  water  supplies  for  increased  population 

Related  Lands 

— Loss  of  land  and  subsequent  silting  of  streams  and  lakes  due  to  erosion 
of  croplands,  streambanks,  construction  sites 

— Erosion  degrading  fish  habitat  and  and  lowering  recreational 
opportunities 

— Beach  erosion  and  recreation  losses 


Problem  Area  20:  Lake  Champlain  Basin  Area  (Vermont,  New  York) 
ASR  0106,  Category  A 


Water 

— Lake  water  quality  degraded  by  biological  wastes  and  eutrophication  from 
nutrients  from  point  and  non-point  sources 

— Fish  habitat  around  rocky  reefs  being  overgrown  with  aquatic  vegetation 

— Water  quality  also  affected  by  waste  water  discharges,  old  sludge  beds 
below  paper  mill  at  Ticonderoga,  N.Y.,  and  oil  transported  up  Champlain 
Barge  Canal 

Flooding 

— High  damage  potential  in  urban  areas  (Barre,  Montpelier,  Waterbury) 
along  Winooski  River,  and  agricultural  areas  on  tributaries  to  lake 

Related  Lands 

— Natural  lake  fluctuations,  about  6 feet  per  year,  cause  flooding, 
errosion,  disruption  of  recreational  uses  and  assimilative  capacity 

Institutional 

— Lack  of  single  agency  for  effective  basinwide  focus  on  problems 

— Inadequate  coordination  between  State  and  local  governments  in  Vermont 
on  flood  plain  management 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (1) 


» 

j Problem  Area  11:  Massachusetts  Coastal  Area  (Massachusetts,  Rhode  Island) 

ASR  0103,  Category  B 


Water 


— Over  half  of  assessed  mileage  of  tributaries  to  Boston  Harbor  too 
polluted  to  meet  Class  B standards  by  1983 

— Mystic,  Charles,  and  Neponset  Rivers  degraded,  recreation  and  fish  habit 
threatened  by  combined  sewer  overflows,  domestic  septic  systems,  M&I 
wastes,  sludge  disposal,  landfill  leachates  and  runoff 

— Eutrophication  of  waters  in  Cape  Cod  and  South  Shore  regions  from 
domestic  septic  system  sources 

— Marine  water  quality  degraded  by  pollution  from  over  125  combined  sewer 
oven  low  points,  stormwater,  sludge  disposal,  vessel  wastes,  with 
closing  of  shellfish  areas,  and  coastal  recreation  threatened 

— Boston  Harbor  polluted  by  oil  spills  from  ship-shore  transfers  and  tank 
farms 

— Critical  water  supply  shortages  probable  due  to  lack  of  protection  of 
existing  supplies,  enforcement  of  conservation  measures,  and  development 
of  additional  sources 

— Metropolitan  District  Commission  (Boston  area)  overtaxing  safe  yield  of 
present  water  supplies 

— Probable  shortages  for  many  towns  with  own  supplies 

— Rural  and  municipal  ground  water  supplies  threatened  by  malfunctioning 
septic  systems,  highway  salt,  landfill  leachates 

— Shortages  of  only  supply  source  of  ground  water  probable  for  Plymouth, 
Cape  Cod,  Martha's  Vineyard,  and  Nantucket,  because  of  overpumping,  salt 
water  intrusion,  paving  over  or  contamination  of  aquifer  recharge  areas 

Flooding 

— Coastal  flooding  of  urban  areas  (15,000  acres  on  South  Shore)  worsened 
by  development  and  rebuilding  in  naturally  hazardous  areas 

Related  Lands 


— Clam  beds  in  Gloucester,  Newbury,  Salem,  Revere,  and  Saugus,  destroyed 
by  dredge  and  fill  operations 

— Critical  rate  of  coastal  erosion  accelerated  by  development  and 
recreational  overuse 

— Land  use  conflicts  for  sand  and  gravel  mining,  agriculture,  preservation 
of  critical  environmental  and  historic  areas,  and  expansion  of 
recreational  facilities 


B-9 


SYNPOTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (I) 


Problem  Area  12:  Narragansett  Bay  Area  (Rhode  Island) 
ASR  0103,  Category  B 


Water 


— Severe  quality  problems  in  Providence  and  Mt.  Hope  Bays 

— Upper  Narrangansett  Bay  pollution  caused  principally  by  overflows  from 
combined  sewers  in  Providence 

— Mt.  Hope  Bay  polluted  by  combined  sewer  overflows.  Fall  River,  and 
overloaded  waste  treatment  plants 

— Recreation  limited  and  shellfish  areas  closed  during  and  after  heavy 
rainfalls 

— Bays  polluted  by  oil  spills  from  tankers  and  bilge  discharges  from 
commercial  vessels 

— Tributary  rivers  polluted  by  inadequately  treated  municipal  and 
industrial  wastewaters 

— Urban  runoff,  especially  from  Brockton,  Taunton,  Fall  River,  affects 
water  quality 

— Surface  and  ground  water  supplies  inadequate  to  meet  projected  1990 
needs  in  many  parts  of  area 

— Ground  water  scarce  due  to  salt  water  intrusion,  thin  aquifers 

— Ground  water  supplies  polluted  or  threatened  by  landfill  leachates  and 
salt  water  intrusion 

— Norton  Reservoir  quality  degraded  by  discharge  from  Mansfield  municipal 
treatment  facility 

Flooding 

— Coastal  areas  subject  to  severe  flooding  from  hurricanes  and  other 
storms 

— Will  become  more  severe  if  barrier  beaches  are  allowed  to  be  destroyed 

Related  Land s 


— Severe  erosion  of  agricultural  lands  in  Little  Compton,  Middletown, 
Portsmouth,  Tiverton,  R.  I. 

— Worst  urban  erosion  in  Middletown,  North  Kingston,  Warwick,  R.  I. 

— Barrier  beaches  along  southern  coast  eroded  due  to  residential 
development,  reducing  storm  buffers  and  aggravating  flood  damages 

— Capacities  of  existing  public  beaches,  marinas,  camping  and  boating 
areas,  especially  on  southern  coast,  insufficient  to  meet  current 
demand  s 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (1) 


Financial 


— Federal,  State,  and  local  financing  currently  inadequate  for  necessary 
construction  of  municipal  plants  and  correction  or  treatment  of  combined 
sewer  overflows 


Problem  Area  13:  Blackstone  River  Basin  Area  (Massachusetts) 
ASR  0103,  Category  B 


Water 


— Quality  degraded  by  M&I  discharges,  combined  sewer  overflows 

— Ground  water  supplies  degraded  by  sanitary  landfill  leachates, 
malfunctioning  septic  systems,  urban  runoff 

— Ground  water  recharge  and  yields  reduced  by  development  north  of  Lake 
Quinsigamond 

— Private  wells  in  Sutton  and  municipal  wells  in  Auburn,  Mass., 
contaminated  by  highway  de-icing  salt 

Flooding 

— Existing  severe  flood  damage  potential  increased  by  encroachment  of 
development  and  highway  construction  on  flood  plains  and  loss  of 
wetland  storage 

Related  Lands 


— Development  conflicts  with  preservation  of  aquifer  recharge  areas, 
agricultural  lands,  and  unique  natural  and  cultural  sites 

— Loss  of  F&WL  habitat 


Problem  Area  14:  Pawtuxent  River  Basin  Area  (Rhode  Island) 
ASR  0103,  Category  B 


Water 


— Main  stem  severely  polluted,  affecting  recreational  and  aquatic  use 

— Existing  surface  and  ground  water  supplies  insufficient  to  meet  1995 
projected  demands 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (I) 

— Potentially  valuable  supplies  polluted  by  urbanization  of  aquifers 
(e>g.,  Cranston-Providence  area),  decreased  recharge,  increased  urban 
runoff 

— Low  flows  limit  assimilative  capacity;  aggravated  by  regulation  for 
industries,  existing  and  proposed  out-of-basin  transfers 

Flooding 

— Severe  riverine  flooding  intensified  by  lack  of  wetlands  storage  and  by 
significant  urban  and  industrial  development 

— Tidal  flooding  along  lower  Pawtuxent  during  synchronization  of  hurricane 
tides  with  river  flood  flows 

Related  Lands 


— Severe  shortage  of  recreational  (swimming,  picnicking,  boating) 
facilities  by  1990 

— Public  access  to  ponds  and  streams  in  conflict  with  urban  use  and 
protection  of  water  supplies 


Problem  Area  16:  Connecticut  River  Basin  and  Connecticut  Central  Coastal 
Area  (Vermont,  New  York,  Massachusetts,  Connecticut) 

ASR  0105,  Category  B 


— Water  supply  demands  increasing  within  basin  and  for  diversions  to 
Boston  Metropolitan  Area 

— Cumulative  decrease  in  water  supplies  due  to  diversion,  cooling  water 
withdrawals,  industrial  processes,  may  grow  more  serious  if  consumption 
is  not  evaluated  and  planned 

— Several  Massachusetts  communities  developing  shortages  in  local  ground 
and  surface  supplies 

— Connecticut's  supplies  east  of  river  and  north  of  Hartford  barely 
adequate  for  present  use,  unable  to  accommodate  growth 

— New  diversions  could  limit  downstream  uses,  cause  salt  water  to  migrate 
upriver,  reduce  ground  water  recharge,  harm  F&WL  habitats 

— Upper  basin  concern  on  need  to  maintain  minimum  flows  above  and  below 
diversions  may  preclude  withdrawals  and  limit  use  in  Vermont  and  New 
Hampshire 

— Basin-wide  water  quality  problems  Include: 

— Vermont:  municipal  sewage  system j;  urban  runoff,  failure  of  onsite 
disposal,  agricultural  runoff 

— New  Hampshire:  industrial  discharges  and  municipal  systems 

— Massachusetts:  urban  and  industrial  discharges 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  NEW  ENGLAND  REGION  (1) 


— Connecticut:  commercial  and  industrial  wastes,  agricultural  runoff 
— Low  stream  flows  on  tributaries  insufficient  to  assimilate  wastes 


— AH  coastal  communities  affected  by  tidal  flooding,  damaging  residential 
and  recreational  uses 


— Riverine  flooding  problems,  especially  in  urban  areas  along  upstream 
trib utarles 

— Flooding  in  northern  portion  aggravated  by  ice  jams 

— Existing  six  main  stem  local  protection  projects  not  high  enough  to 
provide  presently  desired  degree  of  protection 

Related  Lands 

— Existing  State  and  local  programs  inadequate  to  guide  development  away 
from  flood  plains  and  to  protect  wetlands  with  high  storage  potential 

Institutional 

— Vermont  laws  currently  inadequate  to  protect  dwindling  ground  water 
supplies 

— Connecticut  State  law  prohibits  potable  withdrawals  from  waters 
receiving  wastes,  no  matter  how  well  treated 

— Current  pollution  abatement  programs  in  basin  hampered  by: 

— coordination  lacking  among  States  and  coordination  between  Federal, 
State  and  local  agencies 

— inadequate  enforcement  of  Federal  laws  such  as  regulation  of  vessel 
discharges 

— inadequate  funding  and  inefficient  programs  at  various  governmental 
levels  in  Massachusetts 

— lack  of  control  over  non-point  pollution  sources  in  Vermont 

— deficiencies  in  enforcing  programs  for  control  of  paper  company 
wastes  on  some  rivers 

— lack  of  information  and  Federal  authorization  of  sewage  disposal 
systems  other  than  treatment  plants 

— general  lack  of  attention  to  land  use  controls  to  achieve  water 
quality  goals 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


Problem  Area  1,  Sub-area  12a;  Mohawk  River  above  Little  Falls,  New  York,  and 
Herkimer,  Oneida,  and  Hamilton  Co's,  New  York 
ASR  0201,  Category  B 


Institutional 

— Lack  of  regional  entity  to  coordinate  plans  in  on-going  Hudson  River 
basin  Level  B Study  Area,  and  financing  of  water-related  programs  and 
projects 

— Conflicts  between  up-  and  downstream  uses 


Problem  Area  2,  Sub-area  12b:  Bennington  Co.,  Vermont;  NW  sect.  Berkshire  Co., 
Massachusetts;  part  of  New  York  State 
ASR  0201,  Category  B 


Water 

— Pollution  by  M&I  and  solid  wastes 

— Eutrophication  of  many  Adirondack  lakes  from  wastes  of  second  home 
development 

— Pollution  from  acid  precipitation 
Institutional 


— Lack  of  regional  entity  to  coordinate  plans  in  Level  B Study  Area,  and 
financing  of  programs  and  projects 
--  Conflicts  between  up-and  downstream  uses 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


Problem  Area  3,  Sub-area  I2c:  New  York  State  portion  of  Hudson  River 
Basin  (Remainder) 

ASR  0201,  Category  B 


Water 


— Organic  and  inorganic  chemical  pollution  caused  by  paoer  and  primary 
metals  Industries 

— Power  and  other  industries  use  Hudson  as  a heat  sink;  may  exceed 
capacity 

— Major  need  for  allocation  of  available  water  among  uses  (waste  disposal, 
water  supplies,  power  generation) 

— Quality  and  F&WL  habitat  affected  by  dredged  material  disposal 


Problem  Area  4,  Sub-area  13a:  Nassau  and  Suffolk  Co's.,  New  York 
(Long  Island) 

ASR  0202,  Category  B 


— New  supply  sources  needed  for  Nassau  Co.  soon  and  Suffolk  Co.  later 

— Needed  supply  and  waste  disposal  systems  imply  inter-basin  transfers 

— Ground  water  unprotected  from  contamination  by  excess  nitrate  input 

— Ground  water  in  SW  corner  of  Nassau  Co.  affected  by  salt  water 
intrusion,  due  to  intensive  pumping,  high  permeability,  changing  natural 
conditions 

Institutional 


— Conflicts  over  off-shore  oil  and  gas  drilling,  nuclear  plant 
construction,  existing  recreational  use,  land  use  patterns, 
transportation,  social  and  economic  structure,  and  visual,  cultural, 
environmental  and  wetland  uses 

--  Fragmented  authorities  will  affect  implementation  of  regional  water 

supplies,  coastal  zone  and  regional  wastewater  management,  and  land  use 
p lanning 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


Program  Area  5,  Sub-area  13b:  New  York  City  and  Westchester  County.  New  York 
ASR  0202,  Category  B 


Water 


— Control  of  point  sources  of  pollution,  and  storm  water  runoff  a major 
problem  in  New  York  City 

— Nitrogen  input  depleting  oxygen  in  apex  of  New  York  Bight 

— Thermal  discharges  may  be  beyond  heat  dissipation  capacity  of  Hudson 
estuary  (data  inadequate  for  environmental  evaluation) 

— Conflicts  in  land  and  water  use  aggravated  by  transport  of  oil,  gas  and 
other  commodities 

— Pollution  control  in  Long  Island  Sound  requires  implementation  and 
maintenance  of  chemical  and  thermal  control  programs  adopted  earlier 

Rel ated  Land s 


— Many  shoreline  facilities  obsolete;  modern  facilities  and  channel 
enlargement  needed  for  water  quality  and  navigation 


Problem  Area  6,  Sub-area  14:  Passaic,  Raritan,  Elizebath,  & Hackensack 
River  Basins,  New  Jersey;  Orange  & Rockland  Co's,  New  York- 
ASR  0202,  Category  B 


Water 


— Surface  supplies  in  Passaic  & Hackensack  Basins  critical  and  near 
optimum  development 

— quality  affected  by  inadequate  protection  of  intakes,  located  below 
major  waste  discharge  locations 

— Downstream  quality  affected  by  withdrawals,  insufficient  system  inter- 
connections, inadequate  region-wide  waste  treatment,  non-point  urban  and 
rural  pollution 

— Emergency  planning  needed  for  supply  and  fire  protection  crises  due  to 
system  breakdown  or  drought 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


Flooding 

— Intensively  developed  areas  extremely  vulnerable 


Problem  Area  8,  Sub-area  15:  Delaware  River  Basin  below  Montague  & 
above  Trenton,  New  Jersey 
ASR  0203,  Category  B 


Water 


— Critical  minimum  flows,  pollution  assli illation  capabilities,  volume  of 
fresh  water  entering  Delaware  Bay,  increasingly  affected  by  consumption 
by  cooling  and  irrigation  uses 

— Conflicts  Increasing  with  needs  of  simultaneous  uses 

Institutional 


— Review  of  1954  Court  decision  on  upstream  reservoir  releases 


Problem  Area  10,  Sub-area  15d:  Schuylkill  River  below  Pottstown,  Pa 
& Delaware  River  below  Trenton,  New  Jersey  (New  Jersey,  Delaware, 
Pennsylvania) 

ASR  0203,  Category  B 


Water 


— Quality  polluted  by  M&I  wastewater,  thermal  discharges,  sediment, 
arglcultural  chemicals,  oil  spills,  urban  storm  runoff 

— Conflicts  over  allocation  among  slmulatenous  users,  and  effect  of 
consumption  on  estuary  salinity 

— Dredging  and  dredged  materials  disposal 

— Groundwater  threatened  by  salinity  intrusion,  recharge  problems 

Flooding 

— Damages  increasing  due  to  heavy  development  in  and  inadequate  management 
and  protection  of  flood  plains 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 

Institutional 

Conflicts  over  off-shore  and  on-shore  development,  water  needs.  Impacts 
— Fragmented  authorities 


Problem  Area  11,  Sub-area  16a:  Monmouth  County,  New  Jersey  (Atlantic  Ocean 
drainage) 

ASR  0203,  Category  B 


Water 


— Marine  quality  affected  by  sewer  outfalls,  waste  disposal  at  sea,  off- 
shore sludge  disposal,  importing  of  wastes 

— Deep  water  port  development  may  Impact  on  marine  quality  and  on-shore 
land  uses 

Related  Land s 


— Conflicts  among  land  use  patterns,  transportation  systems,  social  and 
economic  structures,  visual,  cultural,  and  environmental  uses  due  to 
proximity  of  many  oil  refineries  and  major  petroleum  markets 

Institutional 


— Impacts  and  conflicts  over  resources  and  uses  of  continental  shelf  for 
offshore  dumping,  power  plant  and  deep  port  sites,  and  fishing 


Problem  Area  12,  Sub-area  16b:  New  Jersey,  excluding  Monmouth  County, 
draining  into  Atlantic  Ocean 
ASR  0203,  Category  B 


Water 


Water  quality  affected  by  sewer  outfalls,  waste  disposal  at  sea,  off- 
shore sludge  disposal,  importing  of  wastes 

Deep  water  port  development  may  impact  on  marine  quality  and  on-shore 
land  uses 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


Related  Lands 


— Unique  wetlands,  pine  barrens,  and  recreational  areas  could  suffer  major 
impacts  from  development  of  transport  lines  for  offshore  nuclear  plants 

Flooding 

— Extremely  high  storm  damage  potential  due  to  intensive  recreational 
development  of  barrier  beaches 


Problem  Area  13,  Sub-area  17a:  Subsquehanna  River  Basin  above  Towanda, 
Pennsylvania  (New  York  and  Pennsylvania) 

ASR  0204,  Category  B 


Water 


— Low  groundwater  yields  in  areas  with  increasing  demands;  inadequate 
knowledge  of  inter-relations  between  surface  and  ground  water 

— Supplies  threatened  by  withdrawals  for  irrigation  and  tor  Elmira  M&I 
supply,  exceeding  recharge 

--  Protection  of  recharge  areas  and  management  of  withdrawals  in  upper 
Canisteo  and  Cohocton  valleys,  and  in  Cortland  and  Singhamton  urban 
areas 

— Surface  supplies  affected  by  local  and  Interbasin  exchanges,  impacting 
on  environmental,  M&I  and  other  uses 

— Consumptive  uses  decreasing  fresh  water  supply  to  Chesapeake  Bay, 
affecting  salinity 

Rel a t ed  Land s 


— no  effective  flood  damage  reduction  and  flood  plain  management  programs 
Flooding 


— Local  flooding  problems  throughout  basin 
Financial 


— Lack  of  funding,  and  administrative  guidlines  for  non-structural 

solutions  in  Federal  flood  control  projects  under  1974  Water  Resources 
Development  Act 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


— 


Problem  Area  14,  Sub-area  17b:  West  Branch  of  Susquehanna  River  above 
Williamsport,  Pennsylvania 
ASR  0204,  Category  B 


Water 

— Quality  degraded,  use  of  streams  limited,  by  acid  drainage  from  abandoned 
coal  mines 

Flooding 

— Local  flooding  problems 
Financial 

— Insufficient  acid  mine  drainage  abatement  funds 

— Lack  of  funding  and  administrative  guidelines  on  non-structural  flood 
damage  reduction  measures  under  1974  WRDA 

— Local  financial  difficulties  in  constructing  water  supply  and  waste 
treatment  facilities 


Program  Area  15,  Sub-area  17c:  Juniata  River  Basin  above  Newport, 

Pennsylvania 

ASR  0204,  Category  B 


Water 

— Low  ground  water  yields  and  increasing  demands;  inadequate  knowledge  of 
ground  and  surface  water  inter-relationships 

Flooding 

— Lack  of  effective  programs  to  meet  local  flooding  problems 
Financial 

— Lack  of  funding  and  administrative  guidelines  on  non-structural  measures 
under  1974  WRDA 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 

Increasing  local  financial  difficulties  in  constructing  waste  water  and 
water  supply  facilities 


Problem  Area  16,  Sub-area  17d:  Susquehanna  River  Basin  above  Harrisburg, 
Pennsylvania  (excl.  Sub-areas  17a,  17b,  17c) 

ASR  0204,  Category  B 


Water 


— Supply  affected  by  cumulative  effects  of  upstream  and  in-area  problems 
Quality  degraded  by  acid  drainage  from  abandoned  mines  in  Lackawanna 
River  valley  below  Carbondale,  and  in  Wyoming  valley  below  junction  with 
main  stem 

— Stream  quality  and  Chesapeake  Bay  salinity  will  be  further  affected  by 
proposed  consumptive  increases 

Flooding 

— Local  flooding  problems 
Financial 


Lack  of  funding  and  guidelines  for  non-structural  measures  under  1974 
WRDA 

Insufficient  acid  mine  drainage  abatement  funds 

Increasing  local  financial  difficulties  in  constructing  water  supply 
and  waste  treatment  facilities 


Problem  Area  17,  Sub-area  17e:  Lower  Susquehanna  River  Basin 
(Pennsylvania,  Maryland,  Delaware) 

ASR  0204,  Category  B 


Water 


— Low  ground  water  yields  and  increasing  demands  as  in  upper  portions  of 
basin 

— Flow  depleted  by  diversions  to  Chester  County,  Pa,  and  Baltimore  City, 
Harford  and  Cecil  Counties,  Md.,  conflicting  with  other  uses 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


— Fresh  water  flows  to  Chesapeake  Bay  depleted  by  consumptive  uses,  with 
further  impacts  by  proposed  power  plants,  and  increased  M&I  and 
agricultural  uses 

Flooding 

— Local  flooding  problems  throughout 

Financial 

— Lack  of  funding  and  guidelines  for  non-structural  flood  damage  reduction 
measures  under  1974  WRDA 

— Increasing  local  financial  difficulties  in  constructing  vater  supply  and 
waste  treatment  facilities 


Problem  Area  18,  Sub-area  18a:  Small  Maryland  streams  draining  into  West 
Side  of  Chesapeake  Bay 
ASR  0205,  Category  B 


Water 

— Pollution  in  Baltimore  Harbor  and  nearby  Bay  from  navigation  channel 
deepening,  and  conflict  with  surrounding  uses 

— Quality  of  Bay  degraded  by  pollution  from  local  tributaries  and 
Susquehanna  River 

— F&WL  needs,  navigable  depths,  visual,  cultural,  environmental,  and 
recreational  values  degraded  by  sediment  from  tributaries 

— Conflict  over  dredged  material  disposal  sites  adjacent  to  Baltimore 
Harbor  and  Chesapeake  and  Delaware  Canal 

--  Adverse  effects  on  recreation,  commercial  and  sport  fishing,  bay 

ecosystem,  from  increased  diversions  from  tributaries  tor  power,  M&I 
supplies,  and  from  possible  enlargement  of  C&D  Canal 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


Problem  Area  19,  Sub-area  18b:  Small  Delaware,  Maryland,  Virginia 
streams  draining  into  east  side  of  Chesapeake  Bay  or  into  Atlantic  Ocean 
(Delmarva  Peninsula) 

ASR  0205,  Category  B 


Water 


— Pollution  of  Chesapeake  Bay  from  tributaries 

— Sediment  loads  from  Chester  and  Cr.optank  Rivers  affecting  fishing  and 
small  craft  harbors 

Flooding 

— Some  local  flooding 

— High  potential  erosion  and  tidal  flood  damage  to  ocean  shore 
recreational  developments  and  barrier  beaches 


Problem  Area  22,  Sub-3rea  19c:  Lower  Potomac  River  Basin  (excl.  Sub-areas 
19a,  19b)  (Maryland,  Virginia,  District  of  Columbia) 

ASR  0206,  Category  B 


Water 


— Summer  demands  for  Washington  metropolitan  area  have  exceeded  historic 
minimum  flow 

— F&WL  and  recreation  adversely  affected  by  inadequately  treated 
wastewater  and  combined  sewer  overflows 

— Increased  consumptive  use  above  Dickerson  will  adversely  affect  the 
estuary,  F&WL  needs,  and  municipal  supplies 

Related  Lands 


— Erosion  of  and  sedimenc  from  Monacacy  River  Basin  and  northern 

Montgomery,  Co.,  Md , detrimental  to  downstream  water  quality,  uses  of 
river  and  estuary,  and  land  productivity 

Financ ial 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 

Financing  regional  water  supply  systems,  and  water  quality  control 
projects  to  complete  Federal  and  State  programs,  possibly  beyond  local 
means 


Problem  Area  24,  Sub-area  20b:  York  River  Basin  (Virginia) 
ASR  0206,  Category  B 


Water 


— Degraded  quality  closing  some  shellfish  areas  occasionally,  and 
affecting  recreation  needs  and  wetland  protection 

— Increased  irrigation  needs  conflicting  with  increased  water  supply  demands 
--  Competition  for  limited  supplies  between  F&WL,  M&I  needs,  and  rural  uses 

Financial 


— Financing  for  regional  water  supply  systems  to  be  resolved 


Problem  Area  26,  Sub— area  21b:  James  River  Basin  above  Hopewell,  Virginia, 
incl.  Cnicka'nominy  River  (excl.  Sub-area  21a) 

ASR  0206 , Category  B 


Water 


— Second  home  development  competes  for  available  supply  with  other  uses 
Financial 


Financing  and  repayment  arrangements  for  regional  water  supply 
facilities  may  be  inadequate 

— Financing  for  continuation  of  water  quality  programs  to  meet  deadlines 
of  PL  92-500  may  be  inadequate 


Program  Area  27,  Sub— area  21c:  James  River  Basin  below  confluence  with 
Chlckahominy  River 
ASR  0206,  Category  B 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MIDDLE 
ATLANTIC  REGION  (2) 


Water 


Supply  demands  of  Norfolk  and  Virginia  Beach  expected  to  exceed  safe 
yields 

Continued  or  increased  pumping  of  ground  water  may  cause  salt  water 
intrusion  and  land  subsidence 

— Second  home  development  competes  for  available  supply  with  other  uses 
Rapid  growth  of  Industrial  demands  on  ground  water  for  cooling  and 
processing  may  lower  aquifer  levels 

Financial 


Inadequate  funding  for  regional  water  supply  systems 
— Meeting  deadlines  under  PL  92-500  difficult  at  present  funding  levels 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  SOUTH  ATLANTIC- 

GULF  REGION  (3) 


Problem  Area  30) a:  Upper  Roanoke  River  Basin  (North  Carolina,  Virginia) 
ASR  0301,  Category  A 


Water 


— Interbasin  transfers  from  Dan  River  for  urban  North  Carolina  industrial 
area,  affect  low  flows,  quality 

— Need  to  control  and  store  flood  waters,  control  sediment,  for  downstream 
fisheries,  power,  navigation 

— Increased  demands  on  groundwater  lowering  water  table 
Related  Lands 


— Lack  of  land  use  controls  resulting  in  large-scale  urbanization, 

floodplain  development,  drainage  of  wetlands,  saline  imbalance  of 

inland  waters,  impacts  on  F&WL,  recreation,  erosion  and  sedimentation, 
reduction  of  reservoir  capacity  and  navigable  depths  downstream 

— Competition  between  uses  for  land  and  water 

— Lack  of  proper  management  of  mountain  resources  in  NC 

— Pronounced  streamback  erosion  in  lower  Piedmont  Province;  maximum  in 
Upper  Coastal  Plains,  during  high  water 

Flooding 

— Tributary  damages  above  existing  reservoirs,  due  to  fast  runoff,  late 
winter  and  spring  rains,  severe  storms 

— Lowland  flooding  and  poor  drainage  due  to  sustained  releases  from  John 
H.  Kerr  Res. 


Problem  Area  301b:  Chowan — Lower  Roanoke  River  Basin  Area  (North  Carolina, 
Virginia) 

ASR  0301,  Category  A 


Water 

— Additional  interbasin  transfers  from  Chowan  and  potentially  lower 
Roanoke)  will  be  required  for  expanding  urban  SE  Virginia  area  (Mid- 
Atlantic  Region)  impacting  on  quality,  low  flows,  power  production,  F&WL 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  SOUTH  ATLANTIC- 

GULF  REGION  (3) 


— Heavy  groundwater  pumping  by  industry  in  Franklin  area  lowering  water 
table,  taxing  potential,  increasing  chlorides 

— Urban  supply  shortages  threatened 

— Eutrophication  in  Lower  Chowan  River,  Albemarle  and  Pamlico  Sounds,  from 
M&I  and  agricultural  wastes 

— Shellfish  harvesting,  commercial  and  sport  fishing,  and  recreation 
threatened  by  bacterial,  thermal  and  chemical  pollution 

— consumptive  uses  of  water  reducing  flows  to  Sounds,  affecting  salinity 
balance,  marine  life,  anadromous  fish  runs 

— Low  level  releases  from  stratified  reservoirs  reducing  DO,  harming  fish 
propagation 

— Organic  drainage  from  swamps  increases  color,  reduces  DO,  pH 

— Quality  degraded  by  M&I  wastes,  swamp  drainage;  former  expected  to 
double  or  more  by  year  2000 

— Low  flows  from  peaking  power  operations  reduce  stream  assimilative 
capacities,  also  to  be  affected  by  planned  large  industrial  expansion 

Related  Lands 


— Potential  conversion  of  wetlands  to  agricultural  uses  will  degrade  water 
quality  in  sounds  and  estuaries  by  increased  runoff;  affect  subsidence 
by  biochemical  oxidation  of  underlying  organic  soils,  peat  fires,  wind 
storms,  and  water  withdrawals 

— Lack  of  land  use  controls  resulting  in  large-scale  urbanization, 
floodplain  development,  drainage  of  wetlands,  and  saline  imbalance  of 
inland  waters,  impacts  on  F&WL,  recreation,  erosion  and  sedimentation, 
reduction  of  reservoir  capacity  and  navigable  depths  downstream 

— competition  between  uses  for  land  and  water 

Flooding 

— Tidal  flooding  and  damages  to  croplands,  urban,  recreational,  navigation 
developments,  shipping  interests,  beaches  and  National  Seashores 

Financial 

— Need  for  more  than  secondary  treatment  in  many  "water  quality  limited" 
areas  to  meet  1983  goals  economically  burdensome  to  local  communities 
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Problem  Area  302:  Tar-Neuse  River  Basins  (North  Carolina) 
ASR  0301,  Category  A 


Water 


— Quality  degraded  by  M&I,  agricultural,  thermal  wastes,  land  drainage, 
causing  eutrophication  in  lower  reaches  and  Pamlico  Sound,  impacting 
shellfish,  commercial  and  sport  fishing,  recreation 

— consumptive  uses  reducing  low  flows,  salinity  balance,  anadromous  fish 
runs 

— Groundwater  de-watering  for  open-pit  phosphate  mining  has  lowered  water 
table  below  sea  level  over  800  sq.  mi.  in  Beaufort  Co.  area;  pumping 
rate  expected  to  double;  threat  of  saltwater  intrusion 

— Need  to  control  and  store  floodwaters,  sediment,  for  downstream 
fisheries,  navigation 

— Shallow,  shifting  ocean  inlet  channels  restrict  commercial  fishing  and 
seafood  harvest,  recreational  boating 

— Morehead  City  Harbor  depths  inadequate  for  large  ships  for  phosphate 
traffic 

— Quality  degraded  by  residual  wastes  and  urban  runoff  in  headwaters;  low 
flows;  streams  unable  to  assimilate  wastes,  depleting  DO  and  affecting 
fish  life 

— Non-point  sources  degrading  Neuse  and  streams  near  Durham  and  Raleigh 

Related  Lands 


— Lack  of  land  use  controls  resulting  in  large-scale  urbanization, 
floodplain  development,  drainage  of  wetlands,  and  saline  imbalance  of 
inland  waters,  impacts  on  F&WL,  recreation,  erosion  and  sedimentation, 
reduction  of  reservoir  capacity  and  navigable  depths  downstream 

— Competition  between  uses  for  land  and  water 

— Lack  of  proper  management  of  mountain  resources  in  NC 

— Poor  surface  drainage  restricts  crop  and  forest  production;  remedy 
detrimental  to  F&WL 

— Stream  capacity  reduced  by  logging  debris,  cutting  of  streambank 
vegetation;  aggravating  flooding 

— Erosion  & sedimentation  in  Piedmont  & upper  Coastal  Plains  caused  by 
wind  & water  on  lands,  gullies,  streambank,  channels,  flood  plains,  & by 
agricultural  practices,  clear  cutting  of  timber,  construction 

— Shore  erosion  along  Pamlico  Sound,  and  ocean 
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Flooding 

— Tidal  flooding  and  damages  to  croplands,  urban,  recreational,  navigation 
developments,  shipping  interests,  beaches  and  National  Seashores 

— Agricultural  damages  increasing;  urban  damages  aggravated  by  intensive 
development  of  floodplains  and  coastal  lands 

Financial 

— Need  for  more  than  secondary  treatment  in  many  "water  quality  limited" 
areas  to  meet  1983  goals  economically  burdensome  to  local  communities 


Problem  Area  303:  Cape  Fear  River  Basin  Area  (North  Carolina) 
ASR  0301,  Category  A 


Water 

— Need  to  control  and  store  flood  waters,  control  sediment,  for  downstream 
fisheries,  power,  navigation 

— Increased  demands  on  groundwater  lowering  water  table 

— Urban  supply  shortages  threatened 

— Eutrophication  in  lower  reaches,  consumptive  uses,  low  flows,  M&I  and 
agricultural  wastes,  impact  shellfish,  commercial  and  sport  fishing, 
recreation,  anadromous  fish  runs 

— Competition  for  water  by  irrigation,  navigation,  thermal  power,  M&I 
uses  may  exceed  low  stream  flows  during  1985-2000  period 

— Major  use  of  groundwater  may  lead  to  depletion  and  saltwater  intrusion 

— Groundwater  not  readily  available,  surface  flows  small  in  headwaters 

— Insufficient  depths  for  future  navigation  from  Acme  to  Fayetteville 

— Commercial  shipping  limited,  fishing  and  recreational  traffic  endangered 

— Navigation  lock  operation  limits  spawning  run  of  anadromous  fish 

— Water  quality  degraded  on  main  stem  and  tributaries  from  upstream  wastes 

— B.  Everett  Jordan  (New  Hope)  Reservoir  cannot  be  filled  until  potential 
quality  problems  from  upstream  wastes  are  resolved 

Related  Lands 

— 18%  of  acreage  inadequately  drained  for  agricultural  use;  drainage  would 
impact  F&WL 

— Erosion  and  sedimentation  of  croplands,  forest  harvesting  urbanization, 
streambanks,  reducing  water  quality,  causing  silting  of  crop  and  pasture 
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lands,  flood  plains,  reservoir  storage,  navigation  channels 

— Shoreline  erosion  losses  exceed  replacement;  destroying  recreational 
beaches 

— Competition  between  land  and  water  uses 

Flooding 

— Tidal  flooding  and  damages  to  croplands,  urban,  recreational,  navigation 
developments,  shipping  interests,  beaches  and  National  Seashores 

— Increased  damages  to  urban,  agricultural,  transportation,  historical, 
archeological  resources,  from  encroachment  on  flood-plains,  highway 
construction,  deforestation 

Institutional 


— Shortage  of  safe  yields  of  Cape  Fear  headwaters  for  Guilford  Co.  may 
require  transfers  from  Dan  or  Yadkin  Basins 

Financial 


— Need  for  more  than  secondary  treatment  in  many  "water  quality  limited" 
areas  to  meet  1983  goals  economically  burdensome  to  local  communities 


Problem  Area  304:  Yadkln-Pee  Dee  River  Basin  Area  (North  Carolina) 
ASR  0302,  Category  A 


Water 


— Headwater  streamflow  and  ground  water  Inadequate  to  meet  present 
demands;  additional  interbasin  transfers  may  be  needed  by  1990, 
impacting  quality,  power,  F&WL,  and  other  water  uses 

--  Interrelated  quality,  quantity,  management  problems 

— High  degree  of  power  regulation,  urban  expansion  in  headwaters  impact 
on  waste  assimilation  capacities  of  streams 

— Quality  degraded  by  inadequately  treated  M&I  and  mining  wastes,  urban 
and  agricultural  runoff,  thermal  pollution,  sedimentation,  affecting 
domestic  supplies,  recreation 

--  Pollution  from  upstream  and  local  M&I  sources  degrading  coastal  waters 
of  Grand  Strand,  closing  shellfish  areas,  threatening  wetlands,  beaches, 
recreation,  anadromous  fish,  commercial  and  sport  fishing,  boating 

— Groundwater  supplies  along  Fall  Line  high  in  iron,  corrosives,  low  in 
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I 


pH,  some  saline  pockets;  questionable  as  economic  supply 
— Grand  Strand  supply  limited  to  groundwater;  demands  could  cause  salt 
water  intrusion;  high  TDS 

Related  Lands 


— Lack  of  land  use  controls  resulting  in  large-scale  urbanization, 
floodplain  development,  drainage  of  wetlands,  and  saline  Imbalance  of 
inland  waters.  Impacts  on  F&WL,  recreation,  erosion  and  sedimentation, 
reduction  of  reservoir  capacity  and  navigable  depths  downstream 

— Competition  between  uses  for  land  water 

— Lack  of  proper  management  of  mountain  resources  in  NC 

— Pronounced  streambank  erosion  in  lower  Piedmont  Province:  maximum  in 
lower  Piedmont  Province;  maximum  in  Upper  Coastal  Plains,  during  high 
water 

— Poor  surface  drainage  restricts  crop  and  forest  production;  remedy 
detrimental  to  F&WL 

— Stream  capacity  reduced  by  logging  debris,  cutting  of  streambank 
vegetation;  aggravating  flooding 

— Severe  soil  erosion,  critical  beach  erosion 

— Lack  of  controls  on  use  of  coastal  resources  by  recreational 
development,  channel  and  harbor  dredging;  impacting  wetlands, 
environmental  resources,  F&WL  habitat;  increasing  exposure  to  storms 

Flood lng 

— 47  communities  in  NC,  44  inland  and  4 coastal  in  SC,  plus  rural  areas 
subject  to  flooding  from  stream  and  tidal  flooding 

— Lack  of  dam  inspection  law  in  SC;  Inadequate  enforcement  of  1967  NC  Dam 
Safety  Law  for  lack  of  resources 


Problem  Area  305a:  Catawba-Broad-Saluda  River  Basins  Area  (South  Carolina) 
ASR  0302,  Category  A 


Water 

— Saluda  low  flows  insufficient  for  growing  industrial  demands;  transfers 
from  Savannah  River  may  be  necessary  but  would  jeopardize  large  needs  on 
latter 
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— Quality  degraded  by  large  M&I,  nonpoint  wastes,  erosion  from 

agricultural,  logging  and  construction  operations,  peaking  power 
operation,  affecting  low  flows,  eutrophication  of  reservoirs, 
recreation,  F&WL  habitat 

Related  Lands 


— Heavy  soil  erosion  In  Piedmont  due  to  land  use  practices,  construction; 
silting  streams  and  reservoirs,  reducing  storage  capacity  for  power; 
damaging  aquatic  life,  floodplains 

— Conflicts  and  competition  over  land  use;  lack  of  management  policy, 
floodplain  ordinances;  uncontrolled  development 

Flooding 

— Urban,  industrial  and  agricultural  damages  in  Saluda  sub-basin;  some 
shoreline  flooding  around  private  power  reservoirs  due  to  loss  of 
storage 


Problem  Area  305b:  Santee-Edisto  River  Basin  Area  (South  Carolina) 
ASR  0302,  Category  A 


Water 


— Groundwater  levels  in  SE  South  Carolina  falling  due  to  heavy  withdrawals 
in  Savannah,  Ga.  area,  posing  supply  problems  for  M&I  uses,  saltwater 
intrusion 

— Groundwater  along  Fall  Line  high  in  iron,  corrosives,  low  in  pH;  salt 
pockets;  questionable  supply  for  increased  demands 

— Pollution  reaching  coastal  areas  of  Charleston  and  Beaufort  Counties  has 
caused  closing  of  shellfish  areas;  depressed  oxygen  levels 

— Rediversion  of  fresh  water  fronm  Cooper  R.  to  Santee  R.  will  decrease 
salinity  at  mouth  of  latter,  affecting  shellfish  in  estuary;  increase 
salinity  in  Cooper  R.  and  in  Charleston  Harbor 

— Pollution  detrimental  to  recreational  uses,  marine  life;  nutrients 
aggravate  serious  aquatic  weed  problem 

— Streamflows  inadequate  for  surface  supplies;  diversions  necessary  from 
other  basins  (Edisto  and  Savannah  Rivers) , with  management  and  legal 
Impacts 
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Related  Lands 


— Lack  of  controls  on  development  of  coastal  resources  by  recreational  and 
Industrial  users,  channel  and  harbor  dredging;  impacts  on  wetlands, 
environmental  resources,  F&WL  habitat;  Increasing  coastal  exposure  to 
storms 


Problem  Area  306:  Savannah  - Ogeechee  River  Basins  (South  Carolina, 
Georgia) 

ASR  0303,  Category  A 


Water 


— Groundwater  in  coastal  area  falling  due  to  heavy  withdrawals  in  Savannah 
area,  with  resulting  problems  for  M&I  use,  possible  saltwater  intrusion 

— Large  uses  for  hydropower,  thermal  plants,  M&I  users,  consumptive 
losses,  transfers  to  Saluda  sub-basin  and  other  communities  in  South 
Carolina,  will  reduce  downstream  flows  for  navigation  and  cooling 

— Quality  degraded  by  M&I,  residual,  thermal  wastes;  fishing  restricted  in 
Lake  Hartwell  due  to  chemical  pollution 


Problem  Area  307:  Altamaha  - St.  Marys  River  Basins  (Georgia,  Florida) 
ASR  0303,  Category  A 


Water 


— Saltwater  encroachment  on  groundwater  supply  in  Brunswick,  Ga.,  due  to 
large  withdrawals 

— Shallow  aquifer  contaminated  during  rainy  weather  by  septic  tank 
effluents,  preventing  use  by  small  domestic  and  industrial  users 

— High  chlorides  reduce  usefulness  of  groundwater  for  many  Industries  near 
Brunswick 
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Problem  Area  308:  St.  Johns  River  Basin  Area  (Florida) 
ASR  0304,  Category  A 


Water 

— Saltwater  encroachment  on  groundwater  supply  in  N.E.  Florida  due  to 
large  withdrawals 

— Surface  waters  and  low  flows  high  in  chlorides,  not  suitable  as 
municipal  supply 

— Lake  Washington,  in  headwaters,  inadequate  during  droughts  for 
agriculture  and  South  Brevard  Co.;  competition  with  industry 

— Surface  quality  degraded  by  agricultural  and  urban  runoff,  low  flows, 
M&I  wastes,  eutrophication  of  lakes  and  organic  deposits  on  bottoms; 
destructive  of  natural  aspects  of  basin 

— Groundwater  degraded  by  salt  springs,  upward  leakage  of  highly 
mineralized  waters  from  deep  artesian  zones,  heavy  pumping  for 
irrigation;  threat  of  saltwater  encroachment  in  Jacksonville  and  areas 
to  north 

— Estuarine  lagoons,  rivers,  waterways  degraded  by  sewage  effluent, 
industrial  wastes,  cooling  water,  urban  runoff,  and  agricultural, 
construction  and  dredging  activities;  flushing  hampered  by  low  runoff, 
causeways,  dredging,  filing,  bulkheading 

— Degradation  of  coastal  waters  threatens  recreational  uses  of  beaches, 
reduces  aquatic  life  & habitat,  closes  shellfish  areas 

Related  Lands 

— Beach  erosion  reducing  utility  for  resorts  and  swimming;  restoration 
expensive;  public  access  difficult  due  to  private  ownership 


Floodina 


— Hurricane  storms  cause  flood  damages  in  low  coastal  and  riverine  areas; 
agricultural  and  low  density  urban  damages  in  upper  basin;  hazards 
Increased  by  overflow  of  poorly  defined  drainage  divides 
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Problem  Area  309:  South  Florida  Area 
ASR  0305,  Category  A 


Water 


— Urbanization  of  SE  Florida  coast,  construction  of  impervious  surface 
over  recharge  areas,  increased  municipal  and  agricultural  pumping,  lack 
of  control  of  surface  water  flowing  to  Gulf,  producing  critical  water 
shortage 

— Heavy  pumping  in  Polk  Co.,  uncontrolled  drainage  canals  in  Miami  area, 
lowering  groundwater  and  affecting  surface  flows;  saltwater  intrusion  in 
Biscayne  aquifer;  lack  of  controls  threatening  major  contamination 

— Quality  degraded  by  agricultural  and  urban  runoff,  waste  residuals, 
increasing  nutrients  and  eutrophication  of  lakes,  sanitary  landfill 
drainage,  thermal  pollution,  septic  tank  effluents 

— Saline  contamination  of  freshwater  reach  of  Caloosahatchee  River  (Ft. 
Myers'  supply)  and  surface  and  ground  supplies  in  Lee,  Hendry,  Charlotte 
and  Collier  Cos. 

— Excessive  weed  growth  due  to  nutrients,  clogging  streams,  lakes  and 
ponds,  inhibiting  boat  travel,  recreational  use,  damaging  aquatic 
habitat 

Related  Land s 


— Beach  erosion  reducing  utility  for  resorts  and  swimming;  restoration 
expensive;  public  access  difficult  due  to  private  ownership 

Flooding 

— Hurricane-generated  floods  aggravated  by  low  elevation  of  entire  area, 
low  relief,  slow  runoff,  limited  pump  capacities,  damaging  densely 
developed  SE  coast  and  extensive  agricultural  lands 

— Continued  flooding  and  poor  drainage  damage  urban,  industrial, 
agricultural  uses,  cause  health  hazards,  degrade  deer  habitat  in 
conservation  areas 
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Problem  Area  310:  Southwest  Florida  Area 
ASR  0304,  Category  A 


Water 


— Low  dependable  streamflows  in  Tampa-St.  Petersburg  area;  large  demands 
and  heavy  withdrawals  for  M&I  uses 

— Shallow  aquifer  south  of  Tampa  contaminated  by  wells  penetrating 
mineralized  Floridan  aquifer 

— Floridan  aquifer  falling  in  Polk  ands  Hillsborough  Cos.  due  to  heavy 
pumping  by  municipalities,  industries  (phosphate  mining),  and 
agriculture 

— Saltwater  intrusion  in  coastal  areas 

— Surface  quality  degraded  by  M&I  wastes,  urban  runoff,  non-point  sources, 
nutrients  from  agricultural  activities;  lowering  assimilative  capacity 
during  droughts;  increasing  weed  growth  and  organic  accumulations  in 
streams  and  lakes 

— Sub-standard  DO  in  Withlacoochee  River,  Tampa  Bay-Hillsborough  River 

— Closing  of  shellfish  harvesting  due  to  bacterial  pollution  from  Glades 
and  Charlotte  Cos. 

Related  Lands 


— Erosion  of  coastal  beaches  reducing  resort  and  swimming  usefulness; 
restoration  expensive;  public  access  difficult  due  to  private  ownership 

— Land  subsidence  and  collapse  in  moist  areas 

Flooding 

— Low-lying  beaches  and  developed  coastal  area  (Tampa  - St.  Petersburg; 
Lee  - Charlotte  Cos.)  subject  to  heavy  damage  by  tidal  flooding 

— Significant  danger  to  downstream  urban  populations  and  property  in  Four 
Rivers  Basins  (Hillsborough,  Oklawah,  Withlacoochee,  Peace  Rivers)  from 
heavy  rains  in  headwaters  (Green  Swamp) 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  SOUTH  ATLANTIC- 

GULF  REGION  (3) 


Problem  Area  311:  Suwanee  River  Basin  (Georgia,  Florida) 
ASR  0304,  Category  A 


Water 


— Heavy  groundwater  pumping  for  M&I,  irrigation  in  limestone  sinkhole 
areas  may  result  in  subsidence,  entrance  of  contamination;  problem 
extent  not  well  known,  use  limitations  not  defined 

— Transfers  of  groundwater  out  of  basin  would  deprive  downstream  users, 
affect  natural  beauty  of  basin 

— Surface  quality  of  Suwannee,  and  Withlacoochee  (major  tributary), 
degraded  by  agricultural  and  urban  runoff,  M&I  wastes,  phosphate  mining 
(fine  silt),  drainage  from  Okefenokee  Swamp  in  headwaters  affecting 
domestic  use,  stream  biota,  fish 

— Damage  to  aquatic  life  by  breakage  of  silt  dams 

— Value  as  rare  and  unique  river  damaged  by  loss  of  aesthetic  water 
quality 

Related  Lands 


— Lack  of  land  use  controls,  resolution  of  governmental  jurisdictions 
threatens  F&WL  habitat,  irreplaceable  natural  and  recreational  resources 

— Phosphate  mining  in  Osceola  National  Forest  could  damage  hardwood 
ecosystem  and  wildlife  habitat 


Problem  Area  312/313:  Apalachicola,  Chattahoochee,  Flint  River  Basins 
Area  (Florida,  Georgia,  Alabama) 

ASR  0306,  Category  A 


Water 


— Minimum  flows  of  Chattahoochee  R.  and  from  Lake  Lanier  almost  fully 
utilized  for  expanding  Atlanta  SMSA;  reservoir  operation  changes  or 
major  transfers  from  other  basins  (interstate)  may  be  needed  for 
additional  supplies;  smaller  jurisdictions  reaching  supply  limits 

— M&I  and  other  users.  Upper  Flint  Basin,  south  of  Atlanta,  cannot  depend 
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on  limited  groundwater  or  low  surface  flows  in  area;  larger  more  distant 
streams  of  questionable  quality 

— Groundwater  levels  appear  to  be  declining  from  Albany  to  Americus  due  to 
heavy  pumping  for  M&I,  irrigation  uses;  potential  effect  on  economic 
development;  threat  of  subsidence 

— Flows  in  Apalachicola  below  Jim  Woodruff  Dam  inadequate  for  satisfactory 
maintenance  of  authorized  9-foot  navigation  depth;  effects  of 
consumptive  uses,  reservoir  evaporation,  also  on  environment 

— Quality  of  Chattahoochee,  South,  Flint  Rs . below  Atlanta  degraded  by  M&I 
wastes,  combined  sewer  overflows,  non-point  sources;  dry  weather  flows 
mostly  treated  effluents 

— Lower  Chattahoochee  and  tributaries  degraded  by  M&I  wastes  (Columbus- 
Phenix  City),  forest  clear-cutting,  erosion,  sediment,  turbidity  due  to 
land  and  construction  practices;  causing  reservoir  silting  and 
eutrophication 

— Groundwater  aquifers  in  SW  Georgia  contaminated  by  surface  flows  into 
limestone  sinks;  septic  tank  drainage,  municipal  landfill;  deep  aquifers 
used  by  Albany,  Ga.,  Quincy,  Fla.,  contain  high  chlorides;  shallow 
aquifers  also  contaminated  by  poorly  constructed  water  wells, 
agricultural  chemical  infiltration 

Related  Lands 


— Erosion  of  coastal  beaches  reducing  resort  and  swimming  usefulness; 
restoration  expensive;  public  access  difficult  due  to  private  ownership 

— Sheet,  gully,  streambank,  lakeshore,  roadside  erosion  throughout  area, 
except  in  coastal  uplands,  due  to  agricultural  and  construction 
activities;  affects  productivity,  sedimentation  of  streams  and  lakes, 
reservoir  capacities 

Flooding 

— Damages  continuing  in  urban  areas,  tributary  streams  in  Flint  basin; 
small  streams  in  Atlanta;  aggravated  by  continued  floodplain  development 

Institutional 


— Conflicts  over  and  lack  of  interstate  agreements  on  competitive  land  and 
water  uses  for  urban  development,  recreation,  power,  navigation, 
environmental  impacts,  designation  of  wild  and  scenic  rivers,  costs, 
flood  plain  management,  endangered  species  habitat,  surface  and 
groundwater  management 

— Three  levels  of  government,  many  jurisdictions  involved  in  decisions  on 
management  of  water  resources  in  Atlanta  SMSA;  need  for  resolution  of 
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conflicts  on  management,  allocation,  legal  clarification  of  water 
rights,  inter-basin  transfers 


Problem  Area  314:  Choctawhatchee-Perd Ido  River  Basins  Area  (Florida, 
Alabama) 

ASR  0307,  Category  A 


Related  Lands 


— Erosion  of  coastal  beaches  reducing  resort  and  recreational  usefulness; 
restoration  expensive;  access  difficult  due  to  private  ownership 

— Serious  gully,  sheet,  rill  erosion,  affected  by  construction  activities; 
destroying  croplands,  stream  capacity,  aquatic  life  and  habitat, 
degrading  water  quality,  increasing  flooding 

Financial 

— Individual  land  owners.  State  and  local  governments  unable  to  finance 
share  of  corrective  measures 


Problem  Area  315:  Alabama-Coosa  River  Basin  Area  (Georgia.  Alabama! 
ASR  0307,  Category  A 


Water 

— quality  degraded  by  M&I  residual  wastes  (carpet  industry  at  Dalton), 
agricultural  and  urban  runoff,  sediment  from  sand  & gravel  operations 
and  land  erosion,  minimum  releases  during  power  plant  shutdowns; 
affecting  assimilative  capacity,  fish  life 

— Net  loss  in  Etowah  River  by  transfers  to  Atlanta  system  in  Alabama-Coosa 
Basin 

— Net  loss  in  Cahaba  Basin  to  Birmingham  supply 

— Low  flows  on  Coosawattee  below  Rome  insufficient  for  waste  assimilation; 
will  be  further  affected  by  pumped-back  storage  at  Carters  Dam 

— Low  flows  insufficient,  groundwater  uneconomical  for  industry  at  Dalton 
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* Flooding 

— Increased  costs  of  water  treatment,  damages  to  supplies,  wild  & scenic 
rivers,  natural  areas,  wetlands  & wildlife  habitat  from  sediment,  barge 
traffic  operations,  recreational  and  boating  activities,  structures, 
roads,  bridges,  pastures,  croplands,  navigation  channels 


Problem  Area  316a:  Tombigbee  River  Basin  Area  (Mississippi,  Alabama) 
ASR  0308,  Category  A 


Water 

— Extremely  low  dry  weather  flows,  lack  of  storage  sites,  high  treatment 
costs,  favor  groundwater  supplies,  also  limited  and  of  poor  quality  in 
some  areas;  demand  will  increase  after  completion  of  Tennessee-Tombigbee 
Waterway 

— Groundwater  quality  degraded  by  high  iron,  fluorides,  hydrogen  sulfide, 
hardness,  salt  water  in  deep  coastal  aquifers,  requiring  treatment; 

Tenn-Tom  W/W  expected  to  lower  water  table  near  channel 

— Lack  of  water  transportation  between  interior  and  Gulf  restricting 
industrial  development;  completion  of  Tenn-Tom  W/W  will  change  stream 
flows,  affect  water  quality  and  environment 

Related  Lands 

— Extensive  erosion  from  agricultural  use,  strip  mining  and  construction 
activities,  downstream  sedimentation 

Flooding 

— Increased  water  treatment  costs;  damages  to  wild  and  scenic  river 
options,  wetlands  and  wildlife  habitat  from  sediment,  recreation  and 
boating,  roads,  bridges,  pastures,  croplands,  structures,  navigation 
channels,  reservoir  capacity,  streambanks;  restriction  of  barge  traffic 

I 


L 
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Problem  Area  316b:  Black  Warrior  River  Basin  (Alabama) 
ASR  0308,  Category  A 


Water 

— Shortage  of  surface  supplies,  aggravated  by  low  flows  and  consumption, 
for  expanding  M&I  uses,  assimilation  of  M&I,  mine  dewatering,  and  non- 
point wastes,  inter-basin  transfers,  in  conflict  with  in-stream  ueeds 
for  navigation,  power,  fish,  recreation,  particularly  in  Cahaba  Basin 

— Conflicts  between  navigation  and  existing  and  potential  industrial 
uses;  efficiency  vs.  environmental  impacts 

— Tributary  quality  and  main  stem  degraded  by  M&I,  mining  wastes,  heavy 
nutrient  loads;  quality  standards  violated  during  low  flows 

— Series  of  impoundments  between  Birmingham  and  mouth  reduce  stream 
velocities,  flows,  DO,  and  natural  assimilative  capacities 

— Quality  affected  by  de-watering  of  limestone  mines,  sedimentation,  acid 
mine  drainage,  damaging  reservoir  capacities,  navigation  channel  depths, 
benthic  organisms,  stream  biota,  water  supplies,  commerce,  boating, 
recreation,  fisheries 

Related  Lands 

— Erosion  of  strip  mine  and  spoil  areas,  and  by  construction  activities, 
agricultural,  forest  practices,  causing  sedimentation  of  streams, 
reducing  flood-carrying  reservoir  capacities,  navigation  channel  depths 
and  storage 


Problem  Area  316c:  Mobile  & Lower  Tombigbee  River  Basin  Area  (Alabama) 
ASR  0308,  Category  A 


Water 

— Mobile  competes  with  Pascagoula  for  M&I  supplies  from  interstate 
Escatawba  R. , supplying  downstream  areas  in  Mississippi;  groundwater  not 
dependable  because  of  saline  encroachment 

— Heavily  utilized  groundwater  aquifers  affected  by  highly  mineralized 
water  from  below;  little  or  no  potable  groundwater  from  west-central 
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Alabama  Into  Miss.;  potential  contamination  from  oil  & gas  drilling, 
deep-well  injection  of  liquid  wastes  in  coastal  plains 

— Surface  supplies  subject  to  saline  pollution,  not  suitable  M&I  supply 

— Port  facilities  and  channel  depths  insufficient  for  expanding  navigation 
needs 

— Marine  & estuarine  quality  degraded  by  M&I  wastes  from  lower  Mobile  R. , 
thermal  discharges  into  Bay,  low  DO,  toxic  wastes,  harming  shellfish  & 
other  fisheries 

Related  Lands 

— Erosion  of  streambanks  and  beaches  caused  by  riverine  and  tidal  flows, 
producing  sedimentation  of  navigable  channels  and  bay  areas,  damaging 
shellfish  & fisheries  habitat  in  estuarine  areas 

— Gully,  sheet,  rill  erosion  in  Clarke  Co. 

— Damage  to  Gulf  beaches,  shorelines,  recreational  areas,  structures,  from 
tropical  storm  winds  and  waves 

— Conflicts  between  industrial  development  (and  future  traffic  to  interior 
via  Mobile  Bay  and  Tenn-Tom  W/W)  with  recreation,  commercial  fishing, 
shellfish  harvesting,  F&WL  habitat,  protection  of  scenic  and  other 
resources 

— Disposal  of  dredged  materials  from  navigation  areas 

— Dredging  & filling  of  low  areas  for  industrial  sites,  destroys  wetlands, 
F&WL  habitat 

— Increase  in  flood  damages  from  development  of  low  areas 


Problem  Area  317:  Pascagoula  River  Basin  (Mississippi) 
ASR  0309,  Category  A 


Water 

— Insufficient  surface  low  flows  to  supply  Laurel  and  Hattiesburg,  and  to 
assimilate  residual  and  non-point  pollution 

— Competition  for  surface  waters  in  coastal  Jackson  and  other  counties  for 
M&I  and  cooling  uses 

— Groundwater  in  some  coastal  areas  of  questionable  quality 

— Lack  of  freshwater  lakes,  and  variable  stream  flow  hinder  recreation 

— Pascagoula  and  Escatawpa  estuaries  degraded  by  M&I  wastes,  urban  and 
agricultural  runoff,  lack  of  flushing  due  to  low  flows  and  tidal  action, 
threatening  shellfish  harvest  and  recreational  use  of  beaches  along 
coast 
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— Abundant  groundwater,  degraded  in  places  by  injection  of  oil  brines, 
possible  lateral  saline  migration  due  to  heavy  pumping,  and  other 
wastes,  could  be  rendered  unsuitable  for  municipal  use 

— Increased  groundwater  withdrawals  could  cause  subsidence  in  coastal 
areas 

Related  Lands 

— Drainage  of  wet  and  marginal  lands  for  development  causing  loss  of  F&WL 
habitat 

— Lack  of  land  use  control  jeopardizing  habitat  of  Sand  Hill  crane  in 
Pascagoula  area;  lack  of  floodplain,  coastal  controls 

Flooding 

— Unwise  development  of  floodplains  increasing  agricultural  and  urban 
flood  damage  potential,  especially  during  hurricanes  along  coastal 
beaches 

— Homes,  farms,  and  highways  damaged  (1974  flood  caused  widespread 
flooding  in  Hattiesburg,  Laurel;  evacuation,  loss  of  life) 

Institutional 

— Interstate  agreement  needed  for  proposed  transfer  from  Escatawba  River 
to  Mobile 

Financial 

— Local  governments  unable  to  finance  major  projects  or  corrections,  must 
depend  on  State  and  Federal  aid 


Problem  Area  318:  Pearl  River  Basin  Area  (Mississippi,  Louisiana) 
ASR  0309,  Category  A 


Water 

— Jackson  supply  (Ross  Barnett  Reservoir)  affected  by  nutrients  and  large 
areas  of  aquatic  weed  growths;  Pelahatchie  Creek  arm  polluted  by 
industrial  wastes;  chemical  control  of  weeds  would  affect  quality  for 
use 
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— Quality  below  Jackson  degraded  by  M&I  wastes,  urban  and  non-urban 
runoff,  septic  tank  seepage,  low  flows 

— Estuary  and  marine  waters  degraded  by  M&I  wastes,  urban  and  agricultural 
runoff,  lack  of  flushing,  threatening  shellfish  and  recreational  uses 

Flooding 

— High  flood  risks  from  hurricane  and  frontal  storms  In  urban  areas; 
Jackson,  Mendenhall,  McComb,  Columbia,  Picayune,  Bogalusa 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  GREAT  LAKES 

BASIN  REGION  (4) 


Problem  Area  1:  Superior  Slope  Complex  (Minnesota) 
ASR  0401,  Category  A 


Water 

— High  Lake  Superior  levels  cause  shore  erosion  and  property  damage 

— Taconite  tailings  (and  asbestif orm  f ibercontent)  may  adversely  affect 
public  water  supplies  and  health  increase  lake  turbidity,  and  harm  fish 
life 

— Insufficient  recreational  harbors  of  refuge 

Related  Lands 

— Growth  of  permanent  and  seasonal  housing  along  lake  and  on  inland  lakes 
conflicts  with  environmental,  social  and  recreational  amenities,  & 
shoreline  preservation 

Institutional 

— Litigation  and  controversy  over  Reserve  Mining  disposal  of  taconite 
tailings  in  lake  involve  complex  economic,  social  and  environmental 
issues 

— Regulation  of  Lake  Superior  for  damage  reduction  on  lower  lakes  involves 
local.  State,  Federal  and  international  jurisdictions 


Problem  Area  2:  Saint  Louis  River  Basin  and  Duluth-Superior  Area 
(Minnesota,  Wisconsin) 

ASR  0401 , Category  A 


Water 

” • 

— River  quality  and  oxygen  content  degraded  by  M&I  wastes,  discharges  from 
vessels,  urban  runoff 

— Adjacent  Lake  Superior  affected  by  Reserve  Mining  taconite  deposits 

— Public  supplies  degraded  by  turbidity,  color,  taste,  odor,  asbestos  from 
taconite  mining;  unknown  health  hazards 

— Improvements  for  navigation  and  disposal  of  dredged  materials 
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— Fish  and  other  aquatic  species,  recreation,  damaged  by  low  flows,  low 
dissolved  oxygen,  dredged  material  disposal 

Related  Land s 


— Large  quantities  of  sediment  from  red  clay  areas  eroding  in  NW  Wisconsin 

— Residential  and  second  home  development  encroachment  on  wetlands,  flood 
plains,  and  creek  headwaters 

— Drainage  of  wetlands  demaging  natural  resources  and  hydrologic  regimen 

— Development  and  consumptive  water  use  incompatible  with  scenic  rivers 
objective 

Flooding 

— Rural  and  urban  flooding  from  stream  overflow  and  fluctuating  lake 
levels 

Institutional 


— Arrangements  and  policies  on  land  use  and  water  quality  ineffective 
because  of  lack  of  funding  incentives,  coordination,  enforcement,  public 
awareness 

— Conflicts  between  Federal  and  State  standards  and  policies  on  dredging 
and  disposal 


Problem  Area  4:  Michigan's  Upper  Peninsula  (Lakes  Superior  and  Huron 
Drainage) 

ASR  0401,  Category  A 


Water 


— Surface  and  ground  water  quality  degraded  by  turbidity  and 
discoloration,  due  to  M&I  and  ship  discharges,  leachates  from  solid 
waste  disposal  sites,  dredged  materials,  and  natural  sources,  affecting 
health,  recreation,  and  F&WL 

— Shortage  of  suitable  and  available  ground  water  resources,  particularly 
in  urban  areas,  and  for  power  and  open  pit  mining 

— Navigable  depths  reduced  and  commerce  impeded  by  low  lake  levels 
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Related  Land s 


— Strearabank  and  shoreline  erosion  due  in  part  to  high  lake  levels,  winter 
navigation,  recreation,  logging,  mining,  flood  plain  development 

— Need  for  preservation  and  protection  of  remaining  wetlands  for  water 
regulation,  recreation,  F&WL  habitat 

— Inadequate  supervision  of  solid  waste  disposal  sites 

— Lack  of  land  use  controls  causing  loss  of  wild,  natural,  or  scenic 
lands 

— Cave-ins  of  abandoned  mine  shafts  causing  property,  sewer  and  water  line 
damages,  increasing  water  quality  problems 

— Lack  of  access  to  shoreline  restricting  lake  recreation  potential 

Flooding 

— Urban  and  rural  damages  due  to  high  lake  levels,  ice  jams  below  hydro 
plant  on  St.  Mary's  River,  flood  plain  encroachment 

Institutional 


— Public  and  private  conflicts  over  land  use,  water,  environmental 
protection 


Problem  Area  8:  Southeast  Wisconsin  Complex 
ASR  0403,  Category  A 


Water 


— Deep  aquifer  levels  declining  in  Milwaukee  area;  natural  saline  waters 
Intruding  in  NE  counties 

--  Quality  of  streams  and  lakes  degraded  by  M&I  discharges,  rural  and  urban 
runoff,  combined  sewer  overflows  affecting  F&WL  habitat,  M&I  supplies, 
shift  to  Lake  Michigan  for  industrial  water  supplies 

— Eleven  lakes  affected  by  weeds,  algae,  winterkill;  seven,  eutrophlc 

— Navigable  depths  inadequate  for  commerce 

Related  Lands 


— Milwaukee  expansion  causing  land  use  conflicts,  impacts  on  water 
quality,  flooding,  erosion 

— Erosion  from  construction  silting  streams  and  lake 


B-47 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  GREAT  LAKES 

BASIN  REGION  (4) 


Flooding 

— Damages  increasing  tor  lack  ot  land  use  controls  and  ordinances 
Institutional 

— Arrangements  for  correcting  problems  often  ineffective  for  lack  of 
funding  incentives,  coordination,  enforcement,  public  awarness 


Problem  Area  9:  Chicago-Ind iana  Complex  (Illinois,  Indiana) 
ASR  0403,  Category  A 


Water 


— Quality  ot  inland  waters,  particularly  during  low  flows,  degraded  by 
floating  debris  from  industry,  oil,  discoloration,  suspended  solids, 
inadequately  treated  M&I  wastes,  dredging  and  disposal;  affecting 
supplies,  health,  fish,  recreation,  aesthetics 

— Areas  and  facilities  for  recreation  limited  on  inland  waters 

— Ground  water  usage  in  Chicago  area  exceeding  aquifer  recharge  capability 

Related  Lands 


— Industrial  and  residential  expansion  conflicting  with  preservation  of 
natural,  wetland,  and  recreational  areas 

— Shoreline  properties  damaged  by  high  Lake  Michigan  levels 

Flooding 

— Damages  from  urban  expansion  on  flood  plains 
Instltut ional 


— Arrangements  for  correction  of  problems  often  not  effective  for  lack  of 
funding  incentives,  coordination,  enforcement,  public  awareness 

— Limitations  on  use  of  Lake  Michigan  as  water  supply  for  Chicago 
metropolitan  area 
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ginanclal 


— Financing  and  programs  inadequate  to  protect  recreational, 
environmental,  and  agricultural  resources  from  urban  sprawl 


Problem  Area  11:  Kalamazoo,  Black,  M acatawa.  Paw  Paw  Rivers  Basin 
(Michigan) 

ASR  0404,  Category  A 


Water 


Quality  degraded  by  M&I  discharges,  malfunctioning  septic  systems, 
fertilizers,  pesticides,  urban  runoff,  dredging,  affecting  recreation, 
aquatic  habitats,  aesthetics 

Ground  water  in  Ottawa  Co.  affected  by  high  mineral  content  and  improper 
use  of  septic  systems 

— Lake  Michigan  quality  impacted  by  dredging  and  disposal 
Related  Lands 


Development  of  flood  plains  increasing  damages  and  destroying 
environmental  and  storage  values 

Erosion  of  croplands,  streambanks,  urban  construction  sites,  silting 
watercourses 

— Land  use  changes  impacting  prime  agricultural  and  recreational  lands 
Flooding 

— Significant  urban  damages 
Institutional 


Lack  of  adequate  land  use  planning  permitting  uncontrolled  growth  and 
development 
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Problem  Area  13:  Northern  Lower  Peninsula  (Michigan) 
ASR  0405,  Category  A 


Water 


— Quality  impaired  by  municipal  discharges,  septic  systems,  agricultural 
runoff,  wetland  loss,  affecting  fish  habitat,  potable  supplies, 
recreation 

— Ground  water  contaminated  by  abandoned  oil  wells,  natural  minerals, 
septic  systems 

Related  Lands 


— Urban  and  resort  developments  threaten  wildlife  habitat,  agricultural 
land , nature  areas 

— Oil  and  gas  exploration  and  drilling  threaten  environmental  damage 

— Lake  Michigan  sand  dunes  damaged  by  sand  and  gravel  mining  and  all- 
terrain  vehicles 

— Property  damages  from  lake  shore  erosion 
Institutional 


— Sound  land  use  policy  and  controls  inadequate  to  base  decisions  on  land 
capability 

Financial 


— Federal  and  State  funding  needed  for  acquisition  of  natural,  scenic, 
open  space,  and  wetland  areas 


Problem  Area  15:  Saginaw  Bay-Thumb  Complex  (Michigan) 
ASR  0405,  Category  A 


Water 


— Quality  degraded  by  partially  treated  sewage  effluents,  nutrients,  rural 
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drainage  and  septic  tank  discharges,  low  dissolved  oxygen,  affecting 
flows  into  Bay,  waters  supplies,  recreation,  public  health 

— High  mineral  content  reduces  potability  of  ground  water  supplies 

— Thermal  power  plants  impact  nearshore  environment  of  Lake  Huron 

— Oil  and  chemical  spills  degrade  F&WL  mortality,  flavor,  food  chain 

— Turbidity  and  deposition  of  sediment  and  dredged  material  impact  on 
water  quality  and  aquatic  environment 

Related  Lands 


— Disposal  of  polluted  dredged  materials  may  require  confinement 

— Private  developments  and  agriculture  detract  from  values  of  and  preempt 
shorelands,  flood  plains,  wetlands,  upland  wildlife  habitat 

— Wetlands  alterations  impair  functions  of  water  regulation,  habitat, 
shoreland  buffers 

— Environmental  values  of  wetlands  impaired  by  marina  development 

— Sedimentation  of  Bay  and  coastal  marshes  impacting  on  F&WL  habitat  and 
populations 

Flooding 

— Agricultural  damages 

Financial 


— Federal  and  State  funding  inadequate  for  acquisition  of  natural,  scenic, 
wetland  and  open  space  areas 


I 


Problem  Area  16:  Detroit  Metropolitan  Area  (Michigan) 
ASR  0406,  Category  A 


Water 

— Quality  degraded  by  non-point  sources,  industrial  discharges,  combined 
sewer  overflows,  inadequate  assimilative  capacity  of  streams,  causing 
health  problems,  limiting  municipal  and  recreational  use,  destroying 
aquatic  habitat 

— Pollution  of  Detroit  River  and  Lake  St.  Clair  by  M&I  wastes  limits 
fishery  value,  wildlife  habitat,  recreation  uses,  and  poses  health 
problems 

— Insufficient  water  surface  and  facilities  tor  water-based  recreation 
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— Disruption  of  aquatic  habitat  by  dredging,  and  impacts  of  disposal  on 
circulation  in  Great  Lakes 

Related  Lands 


— filling  of,  and  dredged  material  disposal  on,  shore  marshes  threatens 
F&WL  habitat,  destroys  natural  areas  and  open  space,  may  alter  water 
quality  and  quantity  in  Great  Lakes 

— Inadequate  drainage  limits  urban  and  agricultural  land  use  and 
contributes  to  flooding 

— Erosion,  caused  partly  by  urbanization,  causes  soil  loss,  sedimentation, 
contributes  nutrients  and  pesticides,  degrades  water  quality 

Flooding 


— Urban  damages  attributable  to  flood  plain  development,  high  lake  levels, 
ice  jams 

Institutional 


— Conflict  between  Canada  and  United  States  on  appropriate  management  of 
St.  Clair  River  Delta  Islands 


Problem  Area  18:  Maumee  River  Basin  (Ohio) 
ASR  0406,  Category  A 


Water 


— Quality  of  River,  Bay  and  tributaries  degraded  by  agricultural  and  M&I 
wastes,  combined  sewer  overflows,  mining  activities,  sedimentation, 
septic  tank  leachates,  affecting  public  health,  food  processing,  water 
supplies,  aquatic  habitat,  species  diversity,  aesthetic  values, 
recreational  potential 

— Fluctuating  flows  restrict  local  supplies  and  urban  growth 

— Ground  water  taste  and  odor  limit  potable  use 

— Power  plant  and  confined  disposal  sites  affect  bay  circulation, 
recreational  opportunities,  F&WL  habitats 

— Toledo  harbor  and  channel  maintenance  dredging  and  disposal  affect  water 
quality  and  aquatic  habitat 


B-52 


■ d . I 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  GREAT  LAKES 

BASIN  REGION  (4) 


— Inadequate  water  surtace  tor  recreation  demands 

— Causeway  construction  may  affect  environment  and  circulation  of  Bay, 
water  quality,  habitat  and  aesthetics 

Related  Lands 


— Severe  shore  erosion  of  Bay  and  of  river  banks  causes  sedimentation  and 
property  damages 

— Wetlands  erosion  and  filling  adverse  to  F&WL  habitat,  water  quality, 
flooding,  open  space,  buffer  against  waves 

Flooding 

— Urban  and  rural  damages  due  to  development,  rapid  runoff,  inadequate 
channel  capacity 


Problem  Area  19:  Ohio  Lake  Plains  (between  Toledo  and  Cleveland) 
ASR  0406,  Category  A 


Water 


— Stream  quality  degraded  by  poorly  treated  waste  waters,  storm  sewer 
discharges,  agricultural  runoff,  erosion  and  sedimentation,  affecting 
domestic  and  recreational  use,  and  limiting  sport  and  commercial  fishing 

— Lake  Erie  quality  degraded  by  ineffective  M&I  wastewater  treatment, 
excessive  urban,  industrial  and  agricultural  runoff,  affecting  health, 
domestic  and  recreational  use,  sport  and  commercial  fishing 

— Groundwater  supply  contaminated  by  natural  high  mineral  content, 
pollution  from  private  and  municipal  sewage  disposal  wells,  limiting 
domestic  use 

— Maintenance  dredging  for  navigation  causes  turbidity,  smothers  benthic 
organisms,  reduces  recreational  opportunities  and  aquatic  habitats 

Related  Lands 


— Channelization  controversial  because  of  loss  of  natural  characteristics 
of  streams 

— Shoreline  and  streambank  erosion  causing  property  damage,  sedimentation, 
pollution,  loss  of  fish  habitat 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  GREAT  LAKES 

BASIN  REGION  (4  ) 


Problem  Area  23:  Erie-Niagara  Region  (New  York.) 
ASR  0407,  Category  A 


Water 


— Fluctuating  lake  levels  impact  on  commercial  navigation,  hydropower 
production,  shoreline  erosion  and  Hooding,  F&WL  habitat 

— Quality  of  lake  and  tributaries  degraded  by  M&I  wastes,  polluted  dredged 
material,  land  runoft,  affecting  public  health,  aquatic  habitat, 
recreation  and  aesthetics 


Related  Lands 


— Adverse  impacts  of  dredging  and  disposal  on  environment,  habitats, 
recreational  opportunities,  and  wetland  areas 

— Urban-industrial  and  transportation  use  of  land  conflicts  with  access  to 
shoreline  and  recreational  areas  and  with  other  potential  uses 

— Shoreline  erosion  and  damages  trom  high  lake  levels  and  ice  jams 


Flooding 

— Stream  overflow  damages  urban  and  rural  flood  plain  developments 
Institutional 


— Coordination  handicapped  by  overlap  and  confusion  of  jurisdictional 
control  regulations 

— Lack  of  enforceable  control  regulations  and  tunding  for  non-point  source 
pollution  abatement 


Flnanc ial 


— Inadequate  funding  for  wastewater  treatment  facilities,  and  tor 
acquisition  of  natural,  scenic,  wet,  and  open  space  lands 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  GREAT  LAKES 

BASIN  REGION  (4) 


Problem  Area  26:  Greater  Finger  Lakes-Oswego  River  Basin  (New  York) 
ASR  0408,  Category  A 


Water 


— Quality  degraded  by  inadequate  M&I  treatment,  land  runoff,  chemical 
discharges,  sedimentation,  limiting  swimming  and  fishing,  polluting 
public  water  supplies  (Oneida  Lake),  causing  loss  of  F&WL  habitat  and 
eutrophication 

— Proposed  use  of  lakes  for  cooling  by  and  heat  sink  for  thermal  power 
plants  may  degrade  water  quality 

— Major  uncontrolled  changes  of  lake  levels  would  be  detrimental  to 
wildlife  and  habitat 

— Dredging  and  disposal  may  re-suspend  toxic  materials,  smother  benthic 
organisms,  temporarily  increase  turbidity,  and  harm  F&WL  habitat 

Related  Lands 


— Bank  erosion  causes  urban  property  damage 

— Recreational,  urban  and  agricultural  land  uses  conflict  with  natural 
values  and  environmental  preservation,  and  may  increase  costs  of  latter 

— Some  suitable  water  resources  are  inaccessible  for  public  recreation 

— Loss  of  wetlands  decreases  habitat,  open  space,  regulatory  capability 

Flooding 

— Damages  to  urban  and  rural  uses  of  flood  plains 
Institutional 


— Coordinated  management  program  lacking  for  optimum  control  of  lake 
levels  and  flows 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  GREAT  LAKES 

BASIN  REGION  (4) 


Financial 

— Inadequate  Federal  and  State  funding  for  acquisition  of  natural,  scenic, 
wet,  open  space,  and  recreational  lands 


Problem  Area  27:  Lake  Ontario,  Lake  Plains  (New  York) 
ASR  0408,  Category  A 


Water 

— Extreme  low  flows  in  Niagara  County  tributaries  limit  capacity  to 
assimilate  wastes 

— Stream  quality  degraded  by  inadequate  M&I  waste  treatment,  causing  algae 
blooms,  health  hazards,  poor  aesthetics,  closing  of  beaches,  and 
limiting  recreation  and  fishing 

— Shoreline  and  embayment  waters  locally  degraded  by  intense  shoreline 
development 

Related  Lands 

~ Erosion  and  sedimentation  inhibiting  use  of  water,  causing  property 
damage,  degrading  water  quality,  limiting  recreation  and  fishing,  and 
creating  need  to  dredge  New  York  State  Barge  Canal 

Institutional 

— Lack  of  coordination  among  involved  agencies  due  to  overlap  and 
confusion  on  jurisdictional  control  over  resources 

Financial 

— Inadequate  Federal  and  State  funding  for  waste  treatment  plants,  and  for 
acquisition  of  natural,  scenic,  wet,  and  open  space  lands 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  GREAT  LAKES 

BASIN  REGION  (4) 
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Problem  Area  28:  Black  River-St.  Lawrence  Complex  (New  York) 
ASR  0408,  Category  A 


Water 


— Quality  degraded  by  M&I  wastes,  septic  tanks,  nutrients 

— Past  minor  and  future  potential  major  oil  spills  in  St.  Lawrence  River 

— Out-of-basin  diversions  (Black  River)  a major  future  concern  if 
predicted  growth  of  hydropower,  recreational,  and  agricultural  demands 
occur 

— Large-scale  thermal  power  plants  may  raise  thermal  and  aesthetic 
pollution,  radiation  hazards,  and  impede  access  to  river 

— Year-round  large-scale  commercial  navigation  of  St.  Lawrence  Seaway 
raises  concerns  on  adverse  environmental  Impacts 

— Extreme  low  flows  on  inland  streams  impair  aesthetics,  boating,  F&WL 
habitat,  water  quality 

Related  Lands 

— Substantial  wetland  reduction  occurring 

— Poor  drainage  conditions  reduce  crop  production 

— Land  use  conflicts  have  resulted  in  loss  of  wetlands  and  natural  and 
scenic  areas 

Flooding 

— Significant  flood  damages  to  flood  plain  developments,  pastures, 
croplands 

Institutional 

— Inadequate  Federal  and  State  funding  for  acquisition  of  natural,  scenic, 
wet,  and  open  space  lands 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 


Problem  Area  1:  Allegheny  River  Basin  (New  York,  Pennsylvania) 
ASR  0501,  Category  A 


Water 


— Quality  degraded  by  M&I  wastes,  acid  mine  drainage;  seriously  limits 
F&WL  habitat  and  recreational  use 

— Pollution  affects  many  streams  in  wild  and  scenic  state 

— Appreciable  increased  supply  requirements  for  public,  industrial,  power, 
and  other  uses  projected  throughout  area 

— Water  surface  lacking  for  recreation,  particularly  in  Pittsburgh  area 

Related  Lands 


— Erosion  and  sediment  problems  from  abandoned  strip  mines  (4  million 
acres  need  treatment  and  management) , sand  excavation  and  removal  from 
streams,  affect  F&WL  habitat  and  channel  carrying  capacity 

— Conflicts  on  balanced  urban  growth  and  use  of  land  on  fringes  of  basin 

Flooding 

— Large  annual  damages  ($51  million/year),  90  percent  of  which  is  urban 


Problem  Area  2:  Mahoning  River  Basin  (Ohio) 
ASR  0502,  Category  A 


Water 


— Quality  degraded  by  M&I  wastes,  acid  mine  drainage,  non-point  sources; 
lower  27  miles  severely  polluted,  particularly  by  steel  mills 

— Some  supply  and  facility  problems 

Related  Lands 


— Significant  need  for  water  and  land-based  recreation  facilities  in 
Warren  and  Trumbull  Counties 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 


Flooding 


— Approximately  10  percent  of  projected  damages  will  not  be  prevented  by 
existing  and  underway  damage  abatement  projects 


Problem  Area  3:  Upper  Ohio  River  Main  Stem  Basin  (excl.  Mahoning) 
(Ohio,  Pennsylvania,  West  Virginia) 

ASR  0502,  Category  A 


Water 


— Quality  of  main  stem  and  tributaries  degraded  by  M&I  wastes,  mine 
drainage,  non-point  sources 

— Energy  demands  for  water  may  impact  on  M&I  use  on  main  stem 

— Projected  boating  and  fishing  demands  to  year  2000  require  over  70,000 
additional  acres  of  water  surface 

Related  Lands 


— Current  camping  demand  exceeds  supply  by  almost  5,000  acres 
Flooding 

— Urban  and  other  damages  of  about  $18  million  annually  will  not  be 
affected  by  existing  and  underway  damage  abatement  projects 


Problem  Area  5:  Muskingum  River  Basin  (Ohio) 
ASR  0503,  Category  A 


Water 


— Quality  degraded  by  M&I  wastes,  mine  drainage,  non-point  sources 

— Rural  groundwater  supplies  inadequate  in  parts  of  SE  basin,  requiring 
cistern,  pond  or  small  community  developments 


B-60 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 


Problem  Area  9:  Middle  Ohio  River  Main  Stem  Basin  (Indiana,  Kentucky, 
Ohio,  West  Virginia) 

ASR  0502,  Category  A 


Water 


— Quality  degraded  by  M&I  and  domestic  wastes,  acid  mine  drainage,  urban 
runoff,  combined  sewer  overflows,  and  non-point  sources 

— Additional  154,100  acres  of  water  surface  needed  to  meet  1990 
projections  for  waterbased  recreation 

Flooding 

— Residual  average  annual  urban  and  rural  damages  of  about  $17  million 
(about  70  percent  of  current  potential)  would  remain  after  completion  of 
plans  recommended  in  draft  Main  Stem  Level  B Study 


Problem  Area  10:  Scioto  River  Basin  (Ohio) 
ASR  0503,  Category  A 


Water 


— Largest  water  quality  problem  in  reach  below  Columbus,  due  to  population 
and  low  summer  flows 

— Forty-two  of  87  municipal  supply  systems  not  adequate  for  needs,  but 
only  19  require  additional  supply  sources 

— Major  recreational  needs  in  Columbus  (central)  while  facilities  are  in 
southern  portion  and  Delaware  County 

Flooding 

— Residual  average  annual  urban  and  rural  damages  of  $6  million  in  1965 


■I*  ■. 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 


Problem  Area  11:  Great  Miami  River  Basin  (Ohio,  Indiana) 
ASR  0503,  Category  A 


Water 

— Quality  degraded  by  M&I  wastes,  thermal  pollution 

— Lack,  of  water-based  recreation  facilities  in  upper  reaches 


Problem  Area  12:  Licking  River  Basin  (Kentucky) 
ASR  0505,  Category  A 


Water 

— Eleven  of  40  segments  in  "effluent  limited"  class;  remainder  in  "water 
quality  limited"  class,  many  because  of  zero  or  near  zero  flows 

— Surface  water,  primary  source  of  water  supplies,  has  poor  low  flow 
characteristics 

— Water-oriented  recreational  needs  in  downstream  portion  near  Cincinnati 


Problem  Area  13:  Kentucky  River  Basin  (Kentucky) 
ASR  0505,  Category  A 


Water 

— Quality  degraded  by  M&I  wastes  and  acid  mine  drainage 

— Flows  in  small  streams  unable  to  assimilate  effluents  even  after 
secondary  treatment 

— Low  streamflows  inadequate  for  water  supply 

— Whitesburg  lacks  storage;  quality  affected  by  sediment  and  organic 
pollution 

— Commercial  barging  obsolete  because  of  six-foot  depth;  confined  to  sand 
and  gravel  above  Frankfort 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 


Flooding 

— City  of  Hazard  only  unprotected  urban  area  with  severe  flooding 

— Residual  urban  and  rural  damages  of  $2  million  projected  to  $4  million 
in  year  2000 


Problem  Area  14:  Wabash  River  Basin  (Ohio,  Indiana,  Illinois) 
ASR  0506,  Category  A 


Water 

— Quality  degraded  by  M&I  wastes,  mine  drainage,  oil  and  natural  gas 
production,  erosion  and  sedimentation,  thermal  pollution 

— Inadequate  supplies  for  consumptive  use  of  potential  coal  conversion 
plants 

— Supplies  for  growing  urban,  industrial,  and  rural  uses,  and  many  small 
communities 

— Large  increased  needs  in  land  and  water  surface  anticipated  for 
recreational  demands 

— Potential  conflicts  of  proposed  navigation  and  dredging  with 
environmental  resources 

Related  Lands 

— Conflicts  between  scenic  river  preservation  and  development 

— Local  recreational  day-use  a major  need 

Flooding 

— Average  annual  urban  and  rural  damages  currently  approximate  $87  million 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 


Problem  Area  15:  Lower  Ohio  River  Main  Stem  (Illinois,  Indiana,  Kentucky) 
ASR  0505,  Category  A 


Water 


— Quality  degraded  by  M&I  wastes,  acid  mine  drainage,  high  sediment  loads, 
agricultural  runoff 

— Sources  of  supply  questionable  for  Shepherdsville  and  Hardinsburg,  KY 
Related  Lands 


— Loss  of  land  by  erosion  becoming  important 

— 200-900  acres  for  campsites  needed 

Flooding 

— Current  average  annual  urban  and  rural  damages  approximate  $21.2  million 


Problem  Area  18:  Cumberland  River  Basin  (Kentucky,  Tennessee) 
ASR  0507,  Category  A 


Water 


— Quality  degraded  by  M&I  wastes,  acid  mine  drainage,  thermal  pollution 
from  power  and  some  industrial  plants,  erosion  and  sedimentation, 
turbidity,  oil  and  chemical  spills  in  lower  river 

— Small  tributaries  degraded  by  acid  drainage  from  abandoned  mines 

— Groundwater  polluted  by  contact  in  active  and  inactive  underground 
mines,  and  in  large  strip  mine  areas  which  have  not  been  reclaimed 

— Number  of  communities  with  supply  problems  projected  to  increase 

— Impacts  of  Tennessee-Tombigbee  Waterway  on  Cumberland  River  traffic  and 
port  and  lock  facilities,  due  to  diversion  of  water  ard  commerce 

Flooding 

— Residual  damages  after  project  completion  about  $6.5  million,  about  half 
urban  (greater  part  in  Nashville) 
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SYNOPTIC  DESCRIPTION! OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 
i 

— Large  potential  hazards  downstream  of  existing  flood  control  structures 
because  of  high  level  of  floodplain  development 

— Potential  conflicts  between  navigation  and  environmental  preservation 

Related  Lands 


— Deficit  in  recreation  areas  by,  1980,  especially  in  Upper  Cumberland 
Institutional 


— Conflicts  between  Federal  and  State  agencies  on  stream  dredging,  and 
scenic  rivers  versus  structural  development 


Problem  Area  19:  Mine  Drainage,  Ohio  River  Basin 
Region-wide,  Category  A 


Water 


— Acid  mine  drainage  degrades  water  for  use  by: 

— Industries:  food  processing,  paper,  chemicals,  textiles,  primary 
metals,  stone  and  glass 

— Municipal  supplies,  depending  on  range  of  quality  considered 
acceptable,  need  to  develop  alternative  sources,  effect  on 
groundwater  supplies,  elimination  of  streams  as  viable  potable  source 
(Clarion  River) 

— Navigation:  reduces  life  of  equipment  from  40  to  25  years;  channel 
sedimentation  from  strip  mine  areas 

— Recreation  and  ecology:  burning  eyes,  dead  fish,  loss  of  plant 
viability,  destruction  of  aquatic  life,  erosion  and  sedimentation, 
prevention  of  recreational  use 

Related  Lands 


— About  8 percent  of  basin  land  area  of  the  11  states  in  Ohio  River  Basin 
used  for  mining  (1.9  million  acres,  of  which  54  percent  (one  million 
acres)  has  been  reclaimed) 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  OHIO  RIVER  BASIN  REGION  (5) 


Problem  Area  20:  Non-Point  Source  Pollution 
Region-wide,  Category  A 


Water 

— Effect  of  agricultural  and  streambank  erosion  on  water  quality  under 
study  in  Ohio  Main  Stem  Study 

— Acid  mine  drainage  reduces  effectiveness  of  point  source  water  quality 
control  program,  increases  costs  of  water  supplies,  locks  and  dams, 
industrial  facilities,  navigation  and  other  water-using  equipment 

— Pollution  caused  by  runoff  from  agricultural  and  forested  lands,  active 
and  abandoned  mines,  urban  areas,  and  by  streambank  erosion  (25,900 
miles) 


Problem  Area  21:  Energy 
Region-wide,  Category  A 


Water 

— Offstream  cooling  and  consumptive  requirements  of  fossil  and  nuclear 
generating  plants,  coal  gasification  and  liquefaction  facilities,  and 
M&I  uses  may  have  significant  impacts  on  water  quality  and  F&WL  along 
Ohio  River  and  lower  reaches  of  major  tributaries 

— Inadequate  flows  to  support  increased  energy  development  may  occur  on 
minor  tributaries 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  TENNESSEE  RIVER  BASIN  REGION  (6) 


Problem  Area  1:  Holston  River  Basin  (Tennessee) 
ASR  0601,  Category  A 


Water 


— Operation  of  multipurpose  dams  adversely  affects  recreation 

— Releases  from  low-level  outlets  of  deep  reservoirs  deficient  in  oxygen 

— Quality  in  North  and  South  Forks,  and  lower  Holston,  adversely  affected 
by  leachate  from  abandoned  chemical  plant,  M&I  wastes,  aquatic  plants 

— Inadequate  sources  of  supply  in  Sullivan  County  and  Mountain  City 

Flooding 

— Potentially  high  urban  damages 

— 32,000  acres  farmland  frequently  flooded 


Problem  Area  5:  Chattanooga,  Tennessee,  SMSA 
ASR  0601,  Category  A 


Water 


— M&I  discharges  causing  pollution  in  streams 

— Inadequate  supplies  in  plateau  area  of  Sequatchie  and  Marion  Counties 

— Serious  navigation  delays  expected  at  Chickaraauga  Lock  in  1985-2000  due 
to  increased  barge  traffic 

Flooding 

— Potentially  high  urban  damages 

— About  56,000  acres  farmland  flooded  frequently 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  TENNESSEE  RIVER  BASIN  REGION  (6) 


* Related  Lands 

— Lack  of  sound  urban  land-use  practices  causing  land  erosion  with  adverse 
impacts  on  streams 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  UPPER  MISSISSIPPI 

RIVER  BASIN  REGION  (7) 


Problem  Area  1:  Upper  Mississippi  River  Main  Stem  Area  (Iowa,  Illinois, 
Wisconsin  Minnesota) 

ASR  0702  & 0703,  Category  A 


Water 


— Quality  degraded  by  M&I  waste  discharges  at  major  urban  centers; 
agricultural  pollution;  turbidity 

— Lake  eutrophication 

— Deterioration  of  groundwater  In  limestone  areas  of  SE  Minn. 

— Navigation  channel  shoaling  from  heavy  bedload  sediment 
Related  Lands 


— Erosion  and  sedimentation  causing  financial,  F&WL  habitat,  recreational 
damages 

— Emerging  land  use  conflicts  over  location  and  placement  of  dredged 
materials 

— Conflicts  over  changes  of  natural  settings  and  agricultural/urban  use 

— Decrease  in  forests  due  to  Intensive  agriculture 

Flooding 

— Major  urban  and  agricultural,  moderate  recreational  damages 

— Agricultural  damage  potential  Increasing 

— Lack  of  floodplain  land  use  ordinances 


Problem  Area  2:  Middle  Mississippi  River  Main  Stem  Area  (Missouri, 
Illinois,  Iowa) 

ASR  0703  & 0704,  Category  A 


Water 


— Localized  paint  pollution  at  major  urban  centers,  high  turbidity  from 
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erosion  and  flooding,  high  bacterial  and  nutrient  concentrations 
throughout 

— Extensive  maintenance  dredging  of  navigation  channel  required  due  to 
heavy  bedload  sediment 

Related  Lands 


— Streamband  erosion  accelerated  by  flooding  and  changing  land  uses 

— Major  sediment  damage  to  F&WL  habitat 

— Agricultural,  residential  and  other  developments  reducing  forest  areas, 
wildlife  habitat 

Flooding 

— Major  urban,  rural  and  agricultural  damages;  moderate  recreational  & 
power  plant  damages 

— Development  of  intensive,  high  value  agriculture  increasing  damage 
potential 


Problem  Area  3:  St.  Louis  SMSA  (Missouri,  Illinois) 
ASR  0705,  Category  A 


Water 

— Quality  degraded  by  M&I  discharges,  storm  water  runoff,  turbidity  from 
point  and  non-point  sources 

— Shallow  groundwater  supplies  east  of  river  degraded  by  inadequate  solid 
and  liquid  waste  disposal  systems,  improperly  constructed  wells,  natural 
intrusion  and  pumping 

— Lack  of  flat-water  recreational  opportunities  in  Missouri 

— Navigation  channel  shoaling  by  heavy  bedload  sediment,  requiring 
dredging 

Related  Lands 


— Extensive  damages  to  building  substructures  in  East  St.  Louis  due  to 
fluctuating  groundwater  levels 

— Significant  sheet,  gully,  strearabank  erosion  to  rural  and  urban 
properties,  agricultural  and  recreational  lands,  environmental  resources 
throughout  area 

— Significant  sediment  damages  along  main  stem  and  major  tributaries 
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— Agricultural  and  urban  expansion  reducing  forest  areas,  wildlife 
habitat,  creating  potential  flood  and  erosion  problems 

Flooding 

— Major  urban  damages  from  prolonged  high  waters  on  major  rivers;  flash 
floods  on  smaller  tributaries 

— Extensive  damages  to  recreational  facilities  and  environmental  resources 

— Man-induced  changes  in  river  cross-section  reducing  overbank  carrying 
capacity,  increasing  stage-discharge  relations 

Institutional 


— Controversy  over  rehabilitation,  replacement,  modification, 
modernization  of  navigation  works 


Problem  Area  9:  Middle  Illinois  River  & Tributaries  Area  (Illinois) 
ASR  0704,  Category  A 


— Potentially  serious  supply  problem  in  Peoria-Pekin  area  from  locally 
high  consumptive  demands  in  late  summer  and  fall 

— Quality  degraded  along  Illinois  and  Mackinaw  by  M&I  and  agricultural 
wastes 

— Eutrophication  in  late  summer  and  fall 

— Significant  hardness  and  iron  restrict  potability  of  surficial  aquifers 

— Deeper  aquifers  quality  decreases  with  depth;  have  high  mineral  content 

Related  Lands 

— Moderate  urban,  recreational  damages;  severe  rural  and  agricultural 
damages;  severe  rural  and  agricultural  damages 

— Excessive  sheet,  gully,  streambank  erosion  damages  to  rural  properties, 
strip  mines,  agricultural  and  recreational  lands,  environmental 
resources 

— Significant  sediment  damages  in  Mackinaw  and  Illinois  rivers  and 
drainage  areas 

— Illinois  river  navigation  channel  shoaled  by  heavy  bedload;  dredging  and 
disposal  problems  impact  on  biological  communities 
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— Agricultural  and  urban  expansion  reducing  forest  areas,  F&WL  habitat, 
increasing  flooding  and  erosion 

Flooding 

— Moderate  urban,  recreational  damages;  severe  rural  and  agricultural 
damages 


Problem  Area  13:  Lower  Rock  River  Basin  Area 
ASR  0703  & 0704,  Category  A 


(Illinois) 


— Quality  degraded  by  high  dissolved  or  suspended  organic  and  inorganic 
materials,  eutrophication 

— Depths  and  surface  area  inadequate  for  recreational  needs  of  residents 
Related  Lands 

— Wetlands,  small  lakes  and  ponds  drained  and  filled  for  agriculture 

— Severe  sheet,  gully,  and  bank  erosion  of  agricultural  and  recreational 
lands  and  environmental  resources 

— Extensive  sediment  damages  throughout  area 


Flooding 

— Severe  urban,  extensive  rural  and  agricultural,  moderate  recreational 
damages 


Problem  Area  16:  Upper  Rock  River  Basin  Area  (Wisconsin,  Illinois'! 
ASR  0702  & 0703,  Category  A 


Water 

— Potential  low  streamflow  on  river,  drawdown  of  Lake  Koshkonong  by 
proposed  nuclear  power  plant 

— Quality  degraded  by  M6.I  waste  discharges,  urban  and  agricultural  runoff, 
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malfunctioning  of  individual  sewage  disposal  systems,  turbidity 
(exacerbated  by  carp) 

— Poor  recharge  of  Platteville-Galena  aquifer  under  Maquoketa  Shale  may 
require  shift  to  surface  supply  or  other  recharge  system  in  Rockford 
Metropolitan  Area  after  1980 

— High  nitrates  in  private  wells  in  Columbia  and  Dane  Countries  from 
intensive  farming  and  fertilizer  applications 

— High  dissolved  solids  in  wells  in  Rock  and  Winnebago  Counties  from 
chemical  pollution  from  land  fills  in  gravel  pits 

Related  Lands 

— extensive  drainage  and  filling  of  wetlands  for  agriculture 

— Gully  and  streambank  erosion  of  silty  soils  increased  by  flooding  and 
changing  land  uses 

— Significant  sediment  damages  to  recreational  and  environmental 
resources,  especially  in  river  delta  areas 

— Loss  of  valuable  forest  resources  to  agricultural/rural  and  urban 
developments 

— Potential  environmental  loss  from  drainage  of  wetlands  and  stripping  of 
vegetation  to  facilitate  agriculture  and  urbanization 

Flooding 

— Major  urban  flood  and  storm  drainage  damages 

— Significant  rural  and  pasture  damages 

— Intensive  urban  development  of  flood  plains 

— Lack  of  floodplain  land  use  ordinances 


Problem  Area  17:  Lower  Wisconsin  LaCrosse  River  Basin  Area  (Wisconsin) 
ASR  0702  & 0703,  Category  A 


Water 

— Quality  degraded  by  municipal  treatment  and  dairy  plant  wastes, 
agricultural  land  runoff  erosion 

— Malfunctioning  of  septic  systems  around  Lake  Wisconsin 

— Sixteen  lakes  have  problems  of  weeds,  algae,  fish  winterkill,  pollution, 
nutrients  and  eutrophication 
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— Shortage  of  water  surface  to  meet  recreational  needs  of  residents 

— Groundwater  pollution  in  Columbia  County  from  geologic  conditions, 
septic  systems,  intensive  agricultural  practices 

Related  Lands 


— Severe  gully  and  streambank  erosion  due  to  steep  topography,  erodible 
soils,  and  floods 

— Erosion  and  sedimentation  aggravated  by  extensive  cutting  of  evergreen 
belts  to  accommodate  irrigation 

— Population  growth  near  Madison  alters  wild  and  scenic  areas,  including 
habitat,  increasing  erosion  and  sedimentation 

Flooding 


— Extensive  damages  to  urban  areas  and  high  value  agricultural  crops 

— Lack  of  floodplain  ordinances  in  many  floodprone  communities 


Problem  Area  17:  Lower  Wisconsin  LaCrosse  River  Basin  Area  (Wis) 
ASR  0702  & 0703,  Category  A 


Water 

— Quality  degraded  by  municipal  treatment  and  dairy  plant  wastes, 
agricultural  land  runoff,  erosion 

— Malfunctioning  of  septic  systems  around  Lake  Wisconsin 

— Sixteen  lakes  have  problems  of  weeds,  algae,  fish  winterkill,  pollution, 
nutrients  and  eutrophication 

— Shortage  of  water  surface  to  meet  recreational  needs  of  residents 

— Groundwater  pollution  in  Columbia  County  from  geologic  conditions, 
septic  systems,  intensive  agricultural  practices 

Related  Lands 

— Severe  gully  and  streambank  erosion  due  to  steep  topography,  erodible 
soils,  and  floods 

— Erosion  and  sedimentation  aggravated  by  extensive  cutting  of  evergreen 
belts  to  accommodate  irrigation 

— Population  growth  near  Madison  alters  wild  and  scenic  areas,  including 
habitat,  increasing  erosion  and  sedimentation 
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Flooding 

— Extensive  damages  to  urban  areas  and  high  value  agricultural  crops 

— Lack  of  floodplain  ordinances  In  many  tloodprone  communities 


Problem  Area  18:  Central  Wisconsin  River  Basin  Area 
ASR  0702  & 0703,  Category  A 


Water 

— Insufficient  surface  and  groundwater  supplies  in  Marshfield  area 

— Quality  degraded  by  high  M&I  and  agricultural  wastes,  causing  low  DO 

— Lake  Wisconsin  affected  by  algae  blooms  and  eutrophication;  Petenwell 
Reservoir,  by  winter  DO  deficiency  and  fish  kills;  other  lakes  by  weeds, 
fish  kills,  pollution,  eutrophication 

— Lake  level  fluctuations  in  Adams  Co. 

— Threat  of  groundwater  contamination  by  recharge  to  municipal  wells  near 
Stevens  Point  and  Port  Edwards 

Related  Lands 

— Moderate  bank  and  gully  erosion  increased  by  flooding 

— Severe  erosion  on  eastern  shores  of  Castle  Rock  and  Petenwell  Lakes 

— Agricultural,  residential  development,  other  uses  causing  increased 
flooding,  erosion,  degradation  of  fish  habitat  and  scenic  values  along 
Baraboo  and  Wisconsin  Rivers 

— Inadequate  access  to  Lemonweir  River 

Flooding 

— Major  damages  to  urban  and  rural  properties,  crops,  forests, 
transportation 

— Lack  of  urban  floodplain  ordinances 
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Problem  Area  19:  Upper  Wisconsin  River  Basin  Area 
ASR  0702,  Category  A 


Water 


— Quality  degraded  by  high  MSI  and  agricultural  wastes,  resulting  in 
severe  eutrophication  and  algae  blooms 

— Recharge  from  Wisconsin  River  or  tributary  increasing  possibility  of 
contaminating  high  capacity  municipal  wells 


Related  Lands 


— Gully  and  streambank  erosion  increasing  because  of  flooding  and  land  use 
changes 

— Development  of  shorelands  and  floodplains  increasing  flood  damages, 
erosion,  water  quality  problems 

— Potential  problems  due  to  expected  large-scale  mining  in  Oneida  County 
Flooding 

— Urban  damages 

— Lack  of  tloodplain  ordinances 


Problem  Area  34:  Middle  Des  Moines  River  Basin  Area  (Iowa) 
ASR  0703,  Category  A 


Water 

— Insufficient  flow  in  late  summer,  fall  and  winter,  to  maintain  quality 
recreational  and  environmental  uses 

— Quality  degraded  by  high  M&I  and  agricultural  pollutants,  agricultural 
land  runoff 

— Excessive  turbidity  in  lower  half  of  area  from  animal  feedlots  and 
agricultural  land  runoff 

— Eutrophication  in  lakes,  streams,  reservoirs 
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— Thermal  pollution  from  power  plants  on  Des  Moines  and  Lower  Raccoon 
Rivers 

— Potential  groundwater  deficiencies  for  future  M&I  needs 

— High  TDS,  iron,  hardness  in  unconsolidated  groundwater  acquifers 
Related  Lands 


— Severe  sheet,  gully  and  streambank  erosion  to  rural  properties, 
agricultural  and  recreational  lands 

— Extensive  sediment  damage 

— Conflict  over  conversion  of  recreational  and  environmental  lands  to 
urban  and  agricultural  uses 

Flooding 

— Major  urban,  severe  rural  and  agricultural  moderate  recreational  damages 


Problem  Area  7:  Sangamon  River  Basin  Area  (Illinois) 
ASR  0704,  Category  B 


Water 


— Serious  supply  problems  from  large  concentrated  demands  in  northern 
portion 

— Possible  serious  efect  on  northern  stream  flows  from  high  consumptive 
demands  during  droughts 

— Stream  quality  degraded  by  high  M&I  and  agricultural  wastes 

— Serious  eutrophication  in  Lakes  Decatur,  Springfield,  Taylorville 

— Significant  hardness  and  high  iron  concentrations  in  surficial  aquifers, 
restricting  use  as  potable  supply 

Related  Lands 


— Severe  sheet,  gully,  streambank  erosion  damage  to  rural  properties, 
strip  mines,  agricultural  and  recreational  lands,  environmental 
resources 

— Significant  sediment  damages  throughout 


1 
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Flooding 

Moderate  urban,  severe  rural  and  agricultural,  moderate  recreational 

damages 


Problem  Area  23:  Minneapolis-St . Paul  SMSA  (Minnesota) 
ASR  0701,  Category  A 


Water 

M&I  surface  supplies  deficient  In  late  summer,  tall  and  winter 

— Extensive  dredging  to  maintain  navigable  depths  in  late  summer,  fall, 
winter 

Surface  quality  degraded  by  M&I,  animal  wastes,  land  runoff,  thermal 

pollution 

— Fluctuating  lake  levels  associated  with  groundwater  withdrawals 

— Potential  deficiencies  In  groundwater  supplies  for  rural  and  M&I  uses 
contaminated  in  rural  areas  from  malfunctioning  of  on-site  waste 
disposal  units 

Related  Lands 

— Extensive  drainage  of  wetlands  for  agricultural  and  urban  development 

— Scattered  strearabank  erosion 

— Significant  sheet  and  gully  erosion  in  rural  sections 

— Heavy  bedload  sediment  shoaling  navigation  channel  in  Mississippi, 
Minnesota,  and  St.  Croix  Rivers 

— Natural  shoreline  areas  being  converted  to  agricultural,  urban  and 
other  uses 

Flooding 

— Major  urban  damages;  crop  losses 

— Flood  and  sediment  damages  to  urban  and  non-urban  recreation 
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Problem  Area  1-6:  Obion  and  Forked  Deer  Rivers  Area  (Kentucky  & Tennessee) 
ASR  0801,  Category  A 


Water 


— Inadequate  water  based  recreation  facilities 
Related  Land 

— Sedimentation  and  erosion  increases  farming  costs  and  limits  productive 
land  u3e 

Flooding 

— Severe  and  extensive  flooding  in  urban  and  rural  areas 


Problem  Area  1-7:  Wolf  and  Loosahatchie  Rivers  Basin  Area 
(Mississippi  and  Tennessee) 

ASR  0801,  Category  A 


Water 


— Inadequate  water  supplies  for  general  outdoor  activities 

— Industrial  and  agricultural  chemical  pollutants  degrading  water  quality 
and  affecting  recreation  and  environmental  uses 

Related  Land 

— Erosion  and  sediment  deposition  limiting  productive  land  use 
Flooding 

— Severe  and  extensive  flooding  in  both  urban  and  non-urban  areas 
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Problem  Area  1-8:  Nonconnah  Creek  Area  (Mississippi  and  Tennessee) 
ASR  0801,  Category  A 


Water 

— Inadequate  water  supplies  for  general  outdoor  activities 

— Municipal  and  industrial  pollutants  degrading  water  quality  and 
affecting  recreational  and  environmental  uses 


Related  Land 


— Lack  of  drainage  in  the  urban  areas 

— Annual  erosion  rates  of  250  tons  per  acre  creating  severe  sedimentation 
and  water  quality  degradation 

— Conflict  between  the  increasing  demand  for  urban  development  and 
diminishing  resources  of  recreation,  fish  and  wildlife,  and  natural 
environment 


Flooding 


— Severe  and  extensive  flooding  in  urban  areas 

— Crop  and  pasture  land  flooding  in  the  upstream  tributaries 


Problem  Area  1-9:  Horn  Lake  Creek  Area  (Mississippi  and  Tennessee) 
ASR  0801,  Category  A 


Water 

— Inadequate  water  and  riparian  land  resources  for  recreational  purposes 
Related  Land 


— Sediment  from  urban  development  construction  degrading  water  quality 

— Gully  and  bank  erosion  (caving)  destroying  lawns  and  dwelling 
foundations 
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Flooding 


Increased  flooding  due  to  increased  storm  water  runoff  In  the  urban 
areas 


Problem  Area  2-1:  Upper  Yazoo  Area  (Mississippi) 
ASR  0802,  Category  A 


Water 

— Nonpoint  sources  of  pollution,  agricultural  pesticides  and  soil  erosion 
affecting  biotic  production  in  lakes  and  streams 

Related  Land 

Severe  erosion  and  sedimentation 

Extensive  land  clearing  and  drainage  work  reducing  availability  of 
wildlife  habitat 

Flooding 

Frequent  flooding  of  agricultural  land,  urban  property  and  public  roads 
and  bridges 


Problem  Area  2-3:  Yazoo  River  Area  (Mississippi) 
ASR  0802,  Category  A 


Water 

— Contamination  of  surface  waters  with  agricultural  produced  sediments  and 
pesticides 

— Localized  water  pollution  due  to  municipal  and  domestic  wastes 

— Waterborne  commerce  restricted  by  numerous  sharp  bends  and  obstructions 
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Related  Land 


— Rapid  clearing  and  draining  of  fertile  bottom-land  hardwood  forests, 
which  are  havens  for  many  types  of  wildlife,  for  agricultural, 
commercial,  and  residential  use 

Flooding 

— Flooding  of  about  2.2  million  acres  of  agricultural  land 


Problem  Area  3-1:  New  Orleans-Baton  Rouge  Area  (Louisiana) 
ASR  0803,  Category  A 


Water 


— Inadequate  river  flow  to  prevent  saltwater  Intrusion  into  municipal  and 
Industrial  water  supplies  drawn  from  the  river  below  New  Orleans 

— Serious  water  quality  degradation  due  to  discharges  from  industries 
along  the  Mississippi  River  between  Baton  Rouge  and  New  Orleans 

— Lack  of  adequate  treatment  of  the  municipal  wastes 

— Degradation  of  marine  and  estuarine  waters  adversely  affecting  the 
commercial  fishing  industry  and  destroying  fish  and  wildlife  habitat 

--  Lack  of  deep-draft  approaches  to  ports  threatening  future  competitive 
position  of  the  area 

Related  Land 


— Reduced  navigation  depths  and  deep  draft  access  due  to  sedimentation 

— Rapid  subsiding  and  eroding  of  delta  due  to  compaction,  settling  and 
lack  of  sediment  deposits 

— Inadequate  drainage  on  60,000  acres 

Flooding 

— Restricted  overbank  flooding  of  the  Mississippi  River  preventing 
replenishment  of  nutrients  and  sediments  which  nourish  and  propagate  the 
marshland  adjacent  to  the  river 

— Although  a high  degree  of  flood  protection  is  provided  by  the 
Mississippi  River  and  Tributaries  project  and  other  flood  control 
measures,  flooding  remains  a serious  problem  in  the  area 
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Financial 

— Inadequate  Federal  funding  is  delaying  completion  of  the  Flood  Control, 
Mississippi  River  and  Tributaries  project 


Problem  Area  3-7:  Lake  Charles  and  Vicinity  (Louisiana) 
ASR  0803,  Category  A 


Water 

— Salt  water  intrusion  and  pollution  from  municipal.  Industrial  and 
agricultural  waste  discharges  adversely  affecting  fisheries  resources, 
water  supplies  for  irrigation  and  water  oriented  recreation  in  Calcasieu 
River  and  Lake,  and  the  surrounding  estuaries 

— Saltwater  intrusion  in  Calcasieu  River  and  Lake  between  June  and 
December 

— Declining  groundwater  levels  due  to  existing  pumping  patterns 

— Water  pollution,  low  flows  and  saltwater  intrusion  severely  affecting 
the  fishery  resource  in  Calcasieu  River,  Lake  and  surrounding  estuary 

— Pollutants  causing  off-flavor  in  commercial  fish  and  shellfish  and 
legitimate  concern  for  health  of  the  human  consumer 

— Recreation  in  Calcasieu  River  and  Lake  adversely  affected  by  the  poor 
water  quality 


Problem  Area  1-16:  Little-  River  Basin  Area  (Missouri  and  Arkansas) 
ASR  0801,  Category  B 


Flooding 

— Extensive  headwater  flooding  of  agricultural  and  urban  lands 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  SOURIS -RED-RAINY  RIVER  BASINS  REGION  (9) 


Problem  Area  4:  Souris  River  Main  Stem  Area  (North  Dakota) 
ASR  0901,  Category  A 


Water 

— Insufficient  flows  in  late  summer  and  winter  for  minimum  waste 
assimilation  and  F&WL  needs 

Current  supply  sources  (Minot  Aquifer  and  Souris  River)  insufficient  or 

Minot's  projected  needs 

— Surface  supplies  insufficient  for  expanded  sand  and  gravel  mining 

— Quality  degraded  by  agricultural  and  M&I  wastes;  excessive  TDS  in  Souris 
during  low  flows 

— Inadequate  waste  treatment  at  Minot,  Velva 

— Water  surface  area  inadequate  for  recreation 


Related  Lands 

— Conversion  of  floodplains  and  wetlands  to  urban  and  agricultural  uses 
Flooding 

— Extensive  urban  and  rural  damages  along  Souris  River  from  Minot  to  Velva 


Problem  Area  9:  Red  River  Main  Stem  Area  (Minnesota,  North  Dakota) 
ASR  0901,  Category  A 


Water 


Insufficient  flows  in  late  summer  and  winter  for  minimum  waste 

assimilation  and  favorable  fish  habitat 

— Potential  supply  problems  due  to  declining  water  levels  and  expanding 
needs  of  agriculture 

— Red  River  rated  undesirable  for  drinking  water  by  States  standards 

— Inadequate  urban  and  sugarbeet  mills  waste  treatment  facilities 

— Groundwater  quality  degraded  by  excessive  TDS,  iron,  manganese,  sulfates 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  SOURIS-RED-RAINY  RIVER  BASINS  REGION  (9) 

Related  Lands 


— Seeding  and  harvesting  problems  trom  standing  water  after  snowmelt  and 
rains 

— Sheet,  rill,  ard  gully  erosion  by  water  and  wind 

--  Conversion  of  floodplains  to  urban  and  agricultural  uses 

Flooding 

— Urban  and  agricultural  damages 
Institutional 


Regional  and  international  land  use  conflicts  from  construction  of 
agricultural  levees 


Problem  Area  14:  Park  River  Basin  Area  (North  Dakota) 
ASR  0901,  Category  A 


Water 


— Quality  degraded  by  low  DO  in  late  summer,  fall  and  winter;  high  organic 
loads  and  temperatures,  lake  eutrophication,  excessive  mineral 
concentrations 

— Inadequate  urban  waste  treatment  facilities 

— Groundwater  quality  degraded  by  excessive  TDS,  iron,  manganese,  sulfate 
--  Potential  supply  deficiencies  for  M&I  use 

— Inadequate  water  surface  for  recreation 

Related  Lands 


— Agricultural  difficulties  from  excess  standing  water  on  flat  lands 
--  Urban  and  agricultural  encroachment  on  floodplains  and  wetlands 

Flooding 


— Recurrent  agricultural 


and  urban  flooding 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  SOURIS -RED-RAINY  RIVER  BASINS  REGION  (9) 


Problem  Area  15:  Pembina  River  Basin  Area  (North  Dakota) 
ASR  0901,  Category  A 


Water 


— Insufficient  surface  waters  to  satisfy  water  supply  and  recreational 
demands 

— Groundwaters  very  limited;  quality  degraded  by  iron,  sulfates,  dissolved 
solids  In  excess  of  drinking  water  standards,  low  oxygen  and  high 
organic  loads 

Related  Lands 

— Severe  bank,  sheet  and  gully  erosion  caused  by  both  wind  and  water 

— Residential  and  agricultural  encroachment  on  floodplains  and  wetlands 


Problem  Area  16:  Red  Lake  River  Basin  6 Red  River  Main  Stem  Area 
(Minnesota,  North  Dakota) 

ASR  0901,  Category  A 


Water 

— Locally  high  consumptive  demands  on  strearaflow  may  aggravate  supply 
problems 

--  Quality  degraded  by  M&I  and  agricultural  wastes 

— Inadequate  urban  waste  treatment  facilities 

— Eutrophication  in  late  summer  and  fall 

— Potential  rural  groundwater  supply  deficiencies 

— Inadequate  water  surface  for  recreation 

— Insufficient  flows  In  summer,  fall,  and  winter  to  assimilate  wastes  and 
for  fish  habitat 

Related  Lands 


— Agricultural  production  inhibited  by  ponding  and  excess  water  on 
relatively  flat  lands 

— Drainage  of  wetlands,  small  lakes  and  ponds  tor  agricultural  development 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  SOURIS-RED-RAINY  RIVER  BASINS  REGION  (9) 

— Extensive  strearabank  and  sheet  erosion  of  rural,  agricultural, 
recreational,  environmental  lands 

— Increased  flood  damage  potential  from  urban,  residential,  and 
agricultural  uses  of  floodplains 

Flooding 

— Severe  urban,  rural,  agricultural,  recreational,  environmental  flood 
damages 

— Flood  damages  caused  by  normal  stream  overflow  and  by  entrapment  of 
water  within  areas  bounded  by  raised  roadways  due  to  plugged  culverts 
and  ditches 


Problem  Area  27:  Rainy  River  Main  Stem  Area  (Minnesota) 
ASR  0901,  Category  A 


Water 

— Quality  and  color  degraded  by  two  industrial  plants  at  International 
Falls;  quantity  and  quality  of  waste  is  such  that  problems  will  remain 
after  95  percent  removal 

— Groundwater  quality  degraded  by  excessive  iron  and  manganese 

Related  Lands 

— Wind  and  water  erosion  of  valuable  agricultural  topsoil  in  SW  portion  of 
area 

— Excess  wetness  due  to  sheet  water  flooding  on  crop,  pasture,  forest 
lands 

— Drainage  of  wetlands  and  wildlife  habitat 

— Encroachment  of  agriculture  on  forest  areas 

Flooding 


— Rural  and  agricultural  damages 

— Severe  flood  damages  and  shoreline  erosion  near  Lake  of  the  Woods 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  SOURIS -RED-RAINY  RIVER  BASINS  REGION  (9) 


Problem  Area  1:  Long  Creek -Western  Souris  Area  (North  Dakota) 
ASR  0901,  Category  B 


Water 

— Low  to  zero  flows  in  late  summer,  fall  and  winter  cause  high  TDS,  low 
DO,  high  bacteria,  disagreeable  physical  characteristics 

— Inadequate  urban  waste  treatment  facilities 

— Potential  supply  shortages  for  development  of  potash  resources 

— Increasing  nutrient  levels  and  lake  eutrophication 

— Extremely  shallow  and  limited  surface  areas  (streams  and  lakes)  for 
recreation,  fishing  and  hunting 

Related  Land s 


— High  alkaline  and  saline  soils  (332,500  acres,  about  22  percent  of  area) 


Problem  Area  13:  Forest  River  Basin  Area  (North  Dakota) 
ASR  0901,  Category  B 


Water 


— Insufficient  streamflows  in  late  summer,  fall  and  winter  for  minimum 
waste  assimilation  needs  and  maintenance  of  favorable  aquatic 
environment  for  fish 

— Inadequate  water  surface  for  recreation 

— Quality  seriously  degraded  by  M&I  and  agricultural  pollution 

— Inadequate  urban  waste  treatment  facilities 

— Groundwater  quality  characterized  by  excessive  TDS,  iron,  manganese 

Related  Lands 

— Agricultural  production  inhibited  by  excess  water  standing  or.  relatively 
flat  lands 

— Drainage  of  wetlands,  small  lakes  and  ponds  for  agricultural  use 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  SOURIS-RED-RAINY  RIVER  BASINS  REGION  (9) 


Flooding 

— Extensive  damages  to  rural  properties,  small  communities,  agricultural, 
recreational,  and  environmental  resources 






f 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MISSOURI  BASIN  REGION  (10) 


Problem  Area  2:  White  River  Medicine  Creek  Basins  (Nebraska,  South  Dakota) 
* ASR  1005,  Category  A 

) 

Water 

— Inadequate  quantity  and  poor  quality  water  supplies  for  municipalities 
and  rural  areas 

— Inadequate  quality  of  much  of  the  surface  and  ground  supplies,  although 
the  headwaters  area  in  Nebraska  has  high  quality  water 
— Intermittent  and  low  streamflows 

— Lack  of  adequate  fishing  water  and  water  oriented  recreation  areas 
— Deterioration  and  inefficiency  of  many  of  the  diversion,  storage  and 
distribution  structures  of  the  Whitney  Irrigation  District  in  Nebraska 
— A shortage  of  adequate  irrigation  water  due  to  a lack  of  adequate 
rainfall  and  streamflow  and  water  quality  degradation  of  ground  and 
surface  water 

Related  Land 

— Streambank,  gully  and  surface  land  erosion 

— Degradation  of  water  quality  of  the  White  River  due  to  erosion  from  the 
Badlands  area 

— Sedimentation  of  stock  water  ponds 
Flooding 

— Frequent  flooding  of  agricultural  lands 
Institutional 

— Unquantified  water  rights  for  the  large  Pine  Ridge  and  Rosebud  Indian 
reservations  in  South  Dakota 


Problem  Area  3:  Big  Sioux  River  Basin  (Iowa,  Minnesota,  South  Dakota) 
ASR  1006,  Category  A 

! 

Water 


— Inadequate  water  supply  for  Sioux  Falls,  South  Dakota 

— Highly  mineralized  ground  waters  that  result  in  communities  and  rural 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MISSOURI  BASIN  REGION  (10) 


l: 


! 


areas  being  without  an  adequate  water  supply 

— Water  quality  problems  in  the  Big  Sioux  River  due  to  protracted  periods 
of  low  streamflow 

— Water  quality  degradation  and  lack  of  reservoir  storage  severely  limits 
irrigation 

— Low  streamflows  and  reduced  stream  fisheries  due  to  water  quality 
problems 

— A lack  of  adequate  fishing  waters  and  water-oriented  recreation  areas  at 
or  near  most  communities 

— Lack  of  adequate  recreational  facilities  at  some  of  the  natural  lakes 

Flooding 

— Frequent  flooding  of  cities,  communities,  and  agricultural  areas  that 
results  in  frequent  damage  and  loss  of  crops 

Financing 

— High  water  development  costs,  together  with  local  attitudes  and 
inadequate  support  concerning  institutional  arrangements  and  cost- 
sharing for  needed  project  development 


Problem  Area  5:  Big  and  Little  Blue  River  Basins  (Kansas  and  Nebraska) 
ASR  1010,  Category  A 


Water 


— Numerous  community  ground  water  supplies  degraded  by  excessive  amounts 
of  iron,  dissolved  solids,  and  nitrates 

— Inadequately  treated  wastewater  causes  surface  water  pollution 

— Concentrations  of  septic  tanks  at  cabin  agglomerations  cause  pollution 
of  both  ground  and  surface  water 

— Problems  due  to  livestock  wastes,  runoff  and  leaching  from  irrigated 
lands  and  solid  waste  disposal  sites  and  pesticides  from  agricultural 
areas 

— Serious  declines  in  ground  water  levels  caused  by  irrigation  pumping 

— Serious  lack  of  water-oriented  recreation  areas 

Related  Land 


— Improved  drainage  needed  on  flat  uplands,  shallow  depressions  and 
bottomland  areas 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MISSOURI  BASIN  REGION  (10) 


Flooding 

— Many  communities  suffer  from  frequent  flooding  and  nearly  480,000  acres 
of  agricultural  land  Is  subject  to  periodic  flooding 

— Logs  and  other  debris  cause  log  jams  at  bridges  resulting  in  frequent 
damage  and  raising  of  flood  crests 

— Land  surface  and  gully  erosion  affects  agriculture  land 


Problem  Area  7:  Lake  of  the  Ozarks  (Missouri) 
ASR  1011,  Category  A 


— Point  and  non-point  source  pollutants 

— Recreational  use  of  the  lake  impaired  from  enrichment  by  pollutants 

— Need  to  upgrade  resort  and  community  waste  treatment 

— Control  or  prevent  resort  and  residential  septic  tank  leachates  from 
reaching  lake  and  causing  ground  water  quality  problems 

Related  Land 


— Increases  in  clearing  forest  and  woodland  areas  for  agricultural  uses 

— Unplanned  and  uncontrolled  intensive  development  surrounding  the  lake 

Inst itutlonal 


— Lack  of  laws  and  policies  to  govern  development  and  local  operations 


Problem  Area  12  (2):  Great  Falls  (Montana) 
ASR  1002,  Category  B 


Watet 


— Water  quality  degradation  of  surface  runoff  due  to  saline  seeps, 
irrigation  return  flows  and  acid  mine  drainage 

— Proposed  reservoir  alternatives  threaten  recreation,  environment  and 
wilderness  values  but  provide  alternate  environmental  and  recreation 
values 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MISSOURI  BASIN  REGION  (10) 
Related  Land 

— Degradation  of  surface  water  due  to  Improper  land  use  practices, 
grazing,  logging  and  cropping 

Flooding 

— Severe  urban  flooding  on  the  Sun  River  at  Great  Falls 


Problem  Area  22  (14):  Omaha-Councll  Bluffs  Metro  Area  (Iowa,  Nebraska) 
ASR  1009,  Category  B 


Water 

— Omaha  deficient  in  water  based  recreation 

— Water  quality  degradation  due  to  storm  runoff 

Flooding 

— Severe  urban  flooding  In  Omaha,  Bellevue  and  Council  Bluffs 


Problem  Area  23  (17):  South  Platte  River  Basin  (Colorado) 
ASR  1007,  Category  B 


— Additional  municipal  and  Industrial  water  supplies  are  required 

— Small  communities  and  rural  areas  have  problems  due  to  inadequate 
supplies,  poor  quality  and  financial  difficulties 

— Extensive  water  quality  degradation  of  the  South  Platte  River 

— Low  stream  flows  and  lake  levels  causing  assimilation  difficulties 

— Conflict  exists  between  supply  and  recreation  and  habitat 

Flooding 

— Major  urban  flooding  occurs  while  urban  development  of  flood  plains 
continues 

— Extensive  rural  flooding,  erosion  and  sedimentation 


B-94 


^ tt 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MISSOURI  BASIN  REGION  (10) 
Institutional 

— Irrigation  water  rights  being  converted  to  municipal  and  Industrial  use 

— Controversial  Importation  of  Colorado  River  water 

Problem  Area  24  (19):  Lower  Platte  River  Basin  (Nebraska) 

ASR  1008,  Category  B 


Water 

— Water  quality  degradation  in  the  Platte  River  and  Buffalo  Creek 

— Ground  water  degradation  due  to  runoff  from  feedlots  and  cropland 

— Irrigation  water  shortages 

— Low  base  flow  in  the  Platte  River  due  to  Irrigation  use 
Related  Land 

— Platte  River  Islands  threatened  by  urban  and  private  developments 


Flooding 


— Urban  flooding 

— Rural  flooding  with  impaired  drainage 

— Serious  gully  and  sheet  erosion  on  Skull  Creek 


Institutional 


— Need  for  a conjunctive  surface/ground  water  use  plan 


Problem  Area  25  (18):  Loup-Middle  Platte  Basin  (Nebraska) 
ASR  1008,  Category  B 


Water 

— Extensive  water  quality  problems  In  the  basin 

— Additional  water  supply  and  rehabilitation  for  Irrigation  systems 

— Reduced  streamflow  resulting  in  diminished  fisheries  and  habitat 

— Seepage  problems  due  to  rising  ground  water  levels 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MISSOURI  BASIN  REGION  (10) 


Flooding 

— Moderate  urban  flooding  in  the  basin 

— Rural  flooding,  erosion  and  sedimentation 

Institutional 


— Irrigation  systems  require  additional  water  supply  and  rehabilitation 

— McConaughy  Reservoir  operation  changes  are  needed 


Problem  Area  27  (21):  Cedar  Bluf f-Kanopolis-Salina  (Kansas) 
ASR  1010,  Category  B 


Water 


— Future  municipal  water  supply  shortage 

— Dependable  and  increased  irrigation  supply  needed 

— Water  quality  degradation  in  the  drainage  area 
--  Fluctuating  reservoir  levels  create  problems 

Institutional 


— Preservation  of  Indian  petroglyphs  at  Kanopolis  Reservoir 


Problem  Area  28  (24):  Kansas  City  SMSA  (Kansas,  Missouri) 
ASR  1011,  Category  B 


Water 


— Municipal  water  supply  shortage 

— Supply  shortages  projected  for  urbanizing  areas 

— Ground  waters  are  highly  mineralized  and  unsuitable  for  domestic  and 
agricultural  use 

— Water  quality  degradation  in  Missouri  River  main  stem  due  to  storm 
runoff 

— Public  access  for  river  recreation  is  limited 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  MISSOURI  BASIN  RECION  (10) 


Flooding 

— Extensive  urban  flooding 

— Serious  rural  flooding  and  erosion  in  river  bottom  areas 
Institutional 


— Upstream  states  development  could  curtail  water  supply  for  use  and 
navigation 

— Flood  plain  management  public  policy  needed 


I i 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  ARKANSAS -WHITE -RED  REGION  (11) 


Problem  Area  3:  Statewide  (Arkansas) 
ASR  All,  Category  A 


Water 

— Lack  of  data  on  ground  water  quality 

— Impact  of  land  use  on  ground  water  quality 

Flooding 

— Flood  control 


Problem  Area  1:  Arkansas  Drainage  Above  Pueblo  (Colorado) 
ASR  1102,  Category  A 


Water 


— During  drought  and  low  runoff  years,  shortages  are  on  the  order  of  25.0 
MGD  for  the  SMSA's 

— During  late  season  and  dry  periods,  the  flow  in  streams  becomes  too  low 
to  sustain  good  fisheries 

— Shortage  of  water  areas  in  lakes  and  reservoirs  to  meet  water  based 
recreation,  fishing  and  hunting  demands 

— Water  quality  degradation  of  the  Arkansas  River  and  tributaries  upstream 
of  Buena  Vista  due  to  numerous  abandoned  mines 

Re lated  Land 


— Prime  irrigated  farm  lands  are  being  converted  to  urban  uses  in  the 
rapidly  developing  SMSA's  of  Colorado  Springs  and  Pueblo 

Flooding 


Serious  floods  on  the  Arkansas  River,  Fountain  Creek  and  their 
tributaries 
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STOOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  ARKANSAS-WHITE-RED  REGION  (11) 


Institutional 

— The  issue  of  Federal  claims  for  water  rights  on  public  lands  with  dates 
of  priority  as  the  date  of  public  land  withdrawal 

Financial 

— Additional  State  funding  to  meet  the  cost-sharing  responsibilities  for 
proposed  recreation  development  on  water  projects 


Problem  Area  2:  Arkansas  Drainage  Pueblo-State  Line  (Colorado) 
ASR  1102,  Category  A 


— The  quality  of  the  water  in  the  Arkansas  River  degrades  downstream  below 
Pueblo  due  to  leaching  of  the  soils  from  the  use  and  re-use  of  the  water 
for  irrigation,  and  lack  of  streamflow  for  dilution.  The  high  salt 
content  adversely  affects  crop  production. 

— The  dissolved  solids  of  the  ground  water  exceed  approved  standards  for 
municipal  uses 

--  Water  supply  is  insufficient  to  meet  requirements 

— Water  supply  of  the  small  municipal  systems  and  valley  water  districts 
are  Inadequate  to  meet  requirements 

— Low  flows  in  the  fall  and  during  dry  periods  are  inadequate  to  sustain 
fisheries 

--  A severe  shortage  of  water  areas  for  water  based  hunting,  fishing  and 
recreation 

— Dissolved  solids  in  the  surface  and  ground  water  exceed  the  recommended 
standards  for  domestic  consumption 

Related  Land 

— Serious  bank  erosion  occurs  along  all  streams 

— Overbank  Clow  deposits  sediments  over  cropped  fields,  in  irrigation 
canals  and  storage  reservoirs 

— Gully  and  sheet  erosion  on  uplands 

— Bank  erosion  threatens  irrigation  diversion  headworks 
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STNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  ARKANSAS -WHITE-RED  REGION  (II) 


» 


Flooding 

— The  Arkansas  River  and  local  tributaries  Hooding  the  urban  areas  of 
Lamar,  LaJunta  and  Las  Animas 

— Farm  lands  along  all  streams  are  subject  to  inundation  and  crop  loss 

— Roads,  bridges,  and  irrigation  facilities  are  seriously  damaged  during 
flood  events 

Institutional 

— Revision  of  the  Arkansas  River  Compact  between  the  States  of  Colorado 
and  Kansas,  and  the  United  States  for  the  operation  of  the  John  Martin 
Reservoir  to  permit  better  utilization  of  the  Arkansas  River.  The  need 
for  irrigation  water  is  not  necessarily  the  same  in  the  two  states  at 
the  same  time. 

Financial 

— Increased  funding  for  recreational  facilities  is  needed  for  Federal 
agencies  having  land  management  responsibilities 

— Additional  State  funding  is  needed  to  meet  cost-sharing  responsibilities 
for  recreation  development  on  water  projects 


Problem  Area  1:  Red  River  Area  (Louisiana) 
ASR  1107,  Category  A 


Water 

— The  Red  River  is  unsuitable  at  low  flow  for  irrigation  and  public  supply 
due  to  high  salinity,  dissolved  solids,  sediment,  herbicides  and 
pesticides 

— High  flows  are  not  dependable 

— The  depth  of  the  Red  River  is  insufficient  for  commercial  navigation  and 
in  many  months  is  insufficient  to  support  recreational  pursuits. 

Waterway  navigation  along  the  Red  River  is  nonexistent. 

Related  Land 

— Bank  erosion  causes  the  loss  of  many  acres  of  valuable  bottomland 
agricultural  lands 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  ARKANSAS-WHITE-RED  REGION  (11) 


— High  turbidity  in  the  Red  River  has  increased  damage  to  fish  and 
1 wildlife 

Flooding 

— Regular  flooding  along  the  Red  River  and  its  tributaries 
— Flood  damage  involves  agricultural  production,  public  facilities,  and 
private  property 

Institutional 

— Lack  of  an  Interstate  Compact  on  the  Red  River  leaves  future  supplies 
available  to  Louisiana  in  doubt 


Problem  Area  2:  Joplin  Area  (Missouri) 
ASR  1104,  Category  A 


Water 

— Large  municipalities  and  industries  discharging  waste  in  headwater  areas 
with  practically  no  benefit  of  dilution 

— Residential  areas  of  concentrated  housing  with  inadequate  disposal 
systems  degrading  water  quality  due  to  soil  saturation  and  ponding 

— Water  quality  degradation  of  aquifers  due  to  waste  discharges 

— Chemical  industries'  waste  discharges  to  Center  Creek  are  degrading 
water  quality. 

— Leachate  from  tailing  piles  degrading  the  quality  of  surface  and  ground 
water  in  the  mined  areas  around  Joplin 

— Urban  demands  may  require  construction  of  reservoirs 


Problem  Area  2:  (Oklahoma) 
ASR  1103,  Category  A 


Water 

— Ground  water  shortages  for  crude  oil  secondary  recovery  and  petroleum 
refining 


B-101 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  ARKANSAS-WHITE-RED  REGION  (II) 


Related  Land 

— Phreatophytes  transpire  large  quantities  ot  ground  water. 

Flooding 

— Urban  areas  with  high  risk  of  flood 

— High  risk  floods  in  non-urban  areas  result  in  damages  to  fences, 
buildings,  and  farming  equipment,  crops  and  pastures 

— Lack  of  drainage  when  floods  recede 

Institutional 

— Additional  water-oriented  recreational  facilities  needed  at  both  Federal 
and  State  levels 

— Public  policy  and  programs  to  move  the  Arkansas  chloride  control 
projects  through  the  planning  stages  to  construction 


Problem  Area  3:  (Oklahoma) 
ASR  1104,  Category  A 


Water 

— Water  supply  for  Bartlesville 

— Operation,  maintenance,  and  alterations  to  McClellan-Kerr  Navigation 
project  to  optimize  and  preserve  beneficial  outputs  of  the  project 

— Maintenance  of  water  quality  which  meets  USPHS  standards  for  MSI  uses 

— Cooling  water  for  steam  electric  power  generation 

Related  Land 

— Bank  erosion  control  of  the  navigation  channel  to  prevent  sedimentation, 
dredging  and  filling 

Flooding 

— Developed  area  flood  damage  risk 

— Agriculture  and  forest  land  risk  of  flood  damage 

— Prevent  flooding  in  communities  and  rural  areas  along  the  navigation 
channel 
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Institutional 

— Flood  plain  management  programs 

— Water  compacted  between  states  of  Kansas  and  Oklahoma,  and  Oklahoma  and 
Arkansas 

— Need  for  Federal,  State  and  local  governments  to  determine  the  best  use 
and  to  protect  the  McClellan-Kerr  project.  Indian  tribes  claim 
ownership  of  the  streambed  in  this  reach  and  all  benefits  to  McClellan- 
Kerr  cannot  be  appropriately  distributed  until  this  Issue  Is 
satisfactorily  settled. 

Financial 


— Cost  sharing  for  bank  stabilization 

— Funding  of  urban  problems 


Problem  Area  4:  (Oklahoma) 
ASR  1105,  Category  A 


Water 


— Rivers  and  streams  not  used  for  recreation  because  of  water  quality 
degradation 

— The  yield  of  the  Garber-Wel ling ton  Sandstone  formation  needs  to  be 
determined  to  plan  for  meeting  future  water  supply  requirements. 

— Water  quality  degradation  of  the  northern  Rush  Springs  Sandstone 

Related  Land 


— Drainage  problems  on  land  near  streams 
Flooding 

— Flood  damages  In  developed  areas 

--  Flood  damages  to  agricultural  areas 

Institutional 

— Public  policy  and  programs  needed  to  develop  additional  water  recreation 
areas 
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Problem  Area  5:  (Oklahoma) 
ASR  1106,  Category  A 


Water 

— Surface  water  In  the  Upper  Washita  River  Basin  above  Foss  Dam  has  been 
fully  appropriated  and  surface  water  use  restricted  in  the  remaining 
Upper  Washita  River  Basin 

— Restrictions  on  water  use  exist  in  the  Lower  Washita  River  Basin  in 
parts  of  Caddo,  Grady,  Garvin  and  McClain  counties 

— Surface  water  in  the  Washita  River  must  be  treated  for  municipal  and 
industrial  use  due  to  natural  pollution 

— Lower  Washita  River  Basin  polluted  due  to  oil  field  brine  and  natural 
pollution 

— Insufficient  water  to  meet  water  oriented  recreational  needs 

— Salt  water  intrusion  in  southeast  Caddo  County 

Flooding 

— Flood  damages  risk  in  communities 

Institutional 

— Public  policy  and  programs  to  preserve  ground  water 

— Public  policy  and  programs  for  development  of  outdoor  recreation 

Financial 

— Financial  assistance  to  develop  municipal  and  irrigation  water  sources 


Problem  Area  1:  Flood  Problems  (Texas) 
ASR  1105,  06,  07,  Category  A 


Flooding 

— Historically,  throughout  the  State  of  Texas,  floods  have  resulted  in  the 
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r 


loss  of  human  life  and  resulted  in  serious  economic  damages  to  urban 
areas,  agriculture  and  transportation  and  utilities  industries. 


Problem  Area  2:  Water  Supply  and  Quality  (Texas) 
ASR  1105,  06,  07,  Category  A 


1 

Water 

— Results  of  an  assessment  indicated  that  a total  of  approximately  600 
public  water  systems  in  the  State  will  be  in  violation  of  the  EPA 
Interim  Primary  Standards  with  the  majority  of  these  being  unable  to 
meet  the  maximum  standards  set  for  the  contaminant  fluoride  and  also 
noncompliance  due  to  excessive  nitrates  or  both.  Compliance  with  the 
EPA  Interim  Primary  Standards  is  mandatory  and  many  of  the  water  systems 
will  encounter  financial  difficulties  in  providing  and  operating  the 
necessary  treatment  facilities  or  alternative  sources  of  supply  to  meet 
the  proposed  standards. 

— A significant  portion  of  the  population  of  Texas  (an  estimated  6 percent 
or  734,000  persons)  resides  in  areas  where  the  current  water  supply 
system  cannot  meet  the  EPA  Primary  Standards  of  the  1974  Safe  Drinking 
Water  Act. 


Problem  Area  8:  Mid-Arkansas  (Arkansas) 
ASR  1104,  Category  B 


Water 

— Lack  of  quality  ground  water 

— Lack  of  surface  water  storage 

Flooding 

— Rural  and  urban  flooding 

I 
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Problem  Area  5:  Western  Arkansas  (Arkansas) 

ASR  1104,  Category  B 


Water 

— Lack  of  quantity  and  quality  ground  water 

— Lack  of  surface  water  storage 

— Strip  mining  drainage  water  intrusion 

Flooding 

— Flooding  in  rural  areas 

— Localized  urban  flooding 


Problem  Area  2:  Caddo,  Bossier,  Webster  Parishes  (Louisiana) 
ASR  1107,  Category  B 


Water 


Low  flow  will  be  insufficient  in  the  future  to  meet  all  agricultural  and 
industrial  demands. 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  TEXAS  GULF  REGION  (12) 


. 


Problem  Area  13:  Upper  Colorado  River  Salinity  (Texas) 
ASR  1204,  Category  A 


Water 


Inflow  of  saline  water  in  the  Upper  Colorado  River  Basin  below  Lake  J. 

B.  Thomas  seriously  degrading  the  quality  of  the  main  stem  for  about  100 
miles  downstream 

Below  Lake  J.  B.  Thomas,  base  flow  of  the  river  and  runoff  from  local 
rainstorms  contributing  very  high  salt  loadings 
Residual  effects  of  past  practices,  hamper  development  of  water 
resources  in  this  part  of  the  basin;  hence,  the  chemical  quality  of  low 
flows  of  the  river  which  carry  much  of  the  salt  load  will  be  slow  to 
improve.  Principal  counties  affected  are  Scurry,  Mitchell,  Howard,  and 
Coke. 


Problem  Area  14:  Mid-Brazos  River  Basin  (Texas) 
ASR  1203,  Category  A 


Water 


Since  1900,  more  than  400  feet  of  water  level  decline  has  occurred 
because  pumpage  has  exceeded  recharge  to  the  area. 

— Ground  water  mining  caused  numerous  cities,  such  as  Waco,  Temple,  and 
Hillsboro,  to  convert  their  water  supply  to  surface  water  supply; 
however,  natural  salt  pollution  in  the  upper  and  middle  Brazos  Basin 
causes  water  in  the  main  stem  Brazos  River  at  Waco  to  be  unsuitable  for 
municipal  use  unless  blended  with  higher  quality  water. 


Problem  Area  15:  Freshwater  Flows  Bays  and  Estuaries  (Texas) 
ASR  All  Coast,  Category  A 


Water 


Inadequate  and/or  improperly  timed  inflow  to  the  7 bays  and  estuaries. 


i 





- 
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thereby  adversely  Impacting  the  fisheries  industry  and  the  fish  and 
wildlife  habitat 

Institutional 


— Lack  of  adequate  management  criteria  and  Federal/State  programs  for 
preserving  inflow  to  the  bays  and  estuaries 


Problem  Area  16:  Water  Supply — Quality  Small  Cities  Rural  Communities 
(Texas) 

ASR  - All,  Category  A 


Water 


— Since  passage  of  the  Safe  Drinking  Water  Act  of  1974,  it  has  been 
estimated  that  approximately  600  public  drinking  water  systems  in  Texas 
are  in  violation  of  the  standards.  The  majority  of  these  violations 
have  resulted  from  an  inability  to  meet  maximum  standards  set  for 
fluoride,  although  other  violations  have  resulted  from  inability  to  meet 
standards  for  nitrate. 

Financing 

— The  additional  cost  of  meeting  the  Safe  Drinking  Water  Standards  will 
create  financial  problems  on  the  public  and  private  water  systems 
involved 


Problem  Area  17:  Floods  and  Hurricanes  (Texas) 
ASR  All,  Category  A 


Flooding 

— Annual  flooding  on  one  or  more  of  the  major  streams  in  the  State, 

resulting  in  the  loss  of  human  life  and  causing  serious  economic  losses 
to  urban  areas,  agriculture,  transportation,  and  utilities 


B-108 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  TEXAS  GULF  REGION  (12) 


Water 


— Navigation  Improvements  coupled  with  diminished  river  flows  due  to 
upstream  diversion  allowing  salt  water  Intrusion  upstream  of  Beaumont 

Related  Land 

— Serious  water  quality  degradation  problems  plus  Increased  erosion  and 
flooding  due  to  conversion  of  pervious  land  to  impervious  urban 
surfaces,  urban  drainage,  and  polluted  urban  runoff 
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Problem  Area  2s  Upper  Trinity  River  Basin  (Texas) 
ASR  1202  and  03,  Category  B 


Water 

— Inadequate  water  supplies  to  meet  normal  year  2000  or  1975  drought 
conditions  without  additional  inter-basin  transfers 

— Ground  water  mining  due  to  pumping  In  excess  of  recharge  In  the  Dallas- 
Fort  Worth  area  and  the  natural  low  transmissibility  of  the  aquifer 

— Excessive  fluoride  concentrations  In  the  ground  water 


Problem  Area  3:  Dallas-Fort  Worth  Area  (Texas) 
ASR  1202,  Category  B 


Water 

— Chemical  and  bacteriological  pollution  of  the  Trinity  River  In  the 
vicinity  of  the  Dallas— Fort  Worth  metropolitan  area,  causing  low  oxygen 
levels  and  high  concentrations  of  BOD,  ammonia,  volatile  suspended 
solids,  phosphate  and  fecal  conforms;  heavy  shock  loads  of  pollutants 
often  result  In  extensive  fish  kills 

— Urban  runoff  causes  significant  additional  pollution 

— Low  dissolved  oxygen  concentrations,  high  fecal  coliform  counts  an 
excessive  aquatic  growth  in  Lake  Livingston  downstream  of  Dallas-Fort 
Worth  area 


■ 

Problem  Area  4:  Houston-Galveston  Area  (Texas) 

ASR  1202 , Category  B 


Water 

— Ground  water  mining  and  resulting  subsidence  causing  salt  water 

encroachment  and  damage  to  some  of  the  freshwater  aquifers  and  need  for 
alternative  inter-basin  transfers 
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Related  Land 

— Property  value  losses  as  a result  of  permanent  Inundation  and 
intensified  flooding  due  to  land  surface  subsidence  causing  property 
damages  and  land  value  losses 

— Subsidence  in  the  vicinity  of  freshwater  streams  extending  flood  plains, 
reducing  effectiveness  of  and  increasing  surface  drainage,  risk  of 
severe  flooding 


Problem  Area  5:  Houston  Metropolitan  Area  (Texas) 
ASR  1202,  Category  B 


Water 


— Water  quality  degradation  due  to  wastes  from  domestic  and  industrial 

sources,  periodic  lack  of  dissolved  oxygen  in  surface  waters  of  the  ship 
channel  and  bays,  and  salt  water  encroachment  due  to  excessive  ground 
water  pumpage  . 

— Ground  water  mining,  subsidence  and  saline  water  intrusion  in  the 
vicinity  of  Texas  City,  Galveston  and  near  the  coast  in  Chambers  County 


Problem  Area  8:  Carrizo  Aquifer  Winter  Garden  Area  (Texas) 
ASR  1205,  Category  B 


Water 


— Ground  water  mining  and  resulting  declining  water  levels,  increasing 
cost  of  pumping  and  degrading  quality  within  the  aquifer,  particularly 
in  Dimmit,  Zavala,  and  eastern  Maverick  Counties 

— Contamination  of  Carrizo  Aquifer  due  to  saline  intrusion  of  water  from 
the  Bigford  Formation  through  old  well  bores 

--  Extensive  water  level  declines  in  Dimmit  and  Zavala  Counties  causing 
reversals  in  the  hydraulic  gradient  of  the  aquifer,  thus  allowing  for 
migration  of  the  aquifer's  "bad  water  line"  and  encroachment  of  poorer 
quality  water  to  areas  previously  having  good  quality  water 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  TEXAS  GULF  REGION  (12) 


1 


Problem  Area  9:  Edwards  (Balcones  Fault  Zone)  Aquifer  (Texas) 
ASR  1204  and  05,  Category  B 


Water 

— Pumpage  from  the  Edwards  Aquifer  which  Is  capable  of  meeting  the 
foreseeable  municipal,  industrial,  and  agricultural  needs,  causing 
decline  of  Comal  and  San  Marcos  Springs,  reducing  fresh  water  inflows  to 
San  Antonio  Bay  and  causing  adverse  economic  Impacts 


Problem  Area  11:  Water  Supply  Corpus  Christi  Metro  Area  (Texas) 
ASR  1205,  Category  B 


Water 

— Inadequate  water  supplies  to  meet  future  demands  due  to  Inadequate 
storage  capacity 

— Ground  water  mining  due  primarily  to  large  withdrawals  for  municipal  and 
industrial  use 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  RIO  GRANDE  REGION  (13) 


Problem  Area  3:  Rio  Grande  Basin  (New  Mexico) 
i ASR  1302,  Category  A 


Water 

— Repeated  use  of  water  results  in  quality  degradation  downstream 

— Invasion  of  poorly  drained  areas,  stream  channels  and  reservoir  delta 
areas  with  phreatophytic  growth 

Related  Land 

— Siltation  of  canals,  laterals,  farm  distribution  systems,  and  reservoir 
storage 

— Headcutting  and  sheet  erosion 

— Lack  of  drainage  causes  high  water  tables  under  irrigated  lands 


— Uncontrolled  flooding  in  Espanola  Valley  and  in  rural  communities  along 
tributaries  that  enter  on  west  side  of  Caballo  and  Elephant  Butte 
Reservoirs 


Problem  Area  5:  Rio  Grande  and  Pecos  River  Basins  (New  Mexico) 
ASR  1302  and  04,  Category  A 


Water 

— Ground-water  mining  in  the  Roswell  artesian  aquifer  causing  declining 
water  levels  and  saline  water  encroachment  east  and  north  of  Roswell 

— Dwindling  groundwater  supplies  expected  to  cause  reduction  of  irrigated 
lands  shortly  after  the  year  2000 
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Problem  Area  1:  Pecos  Valley  (Texas) 
ASR  1303,  Category  A 


Water 


— Ground  water  mining 

--  Elimination  of  irrigated  areas  because  of  poor  quality  and  inadequate 
amounts  of  water  in  most  years 

— Deterioration  of  water  quality  of  the  Pecos  River,  largely  from  natural 
brine  emissions  in  New  Mexico,  precluding  its  use  for  Irrigation 
purposes  despite  operation  of  the  Malaga  Bend  Division  of  the  McMillan 
Delta  Project 


Problem  Area  4:  Rio  Grande  (Texas) 
ASR  1302,  03  and  05,  Category  A 


Water 


— Inadequate  water  supplies  and  quality  problems  in  small  cities  and  rural 
communities 

Financial 


— Lack  of  funds  to  build  and  operate  the  necessary  treatment  facilities 
to  meet  the  proposed  standards 


Problem  Area  5:  Rio  Grande  (Texas) 
ASR  1302,  03  and  05,  Category  A 


Flooding 

— Hurricane  Induced  flooding 

— Lack  of  adequate  drainage  in  the  Lower  Rio  Grande  Valley,  limiting  use 
of  productive  agricultural  land 
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Problem  Area  6:  El  Paso  Area  (Texas) 
ASR  1302,  Category  B 


Water 


— Inadequate  surface  water  supply  and  quality  degradation  problems  In  El 
Paso 

— Ground-water  mining  causing  saline  water  encroachment  from  aquifers  and 
degradation  of  ground  water  quality 

— Water  quality  degradation  due  to  lateral  and  vertical  encroachment  of 
saline  water  from  adjacent  saline  water  sands 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  UPPER  COLORADO  REGION  (14) 


Problem  Area  3:  Uinta  Basin  (Utah) 
ASR  1403,  Category  A 


Water 


— Inadequate  rural  domestic  supplies  and  levels  of  treatment 

— Unsuitable  ground  water  at  many  locations  and  surface  waters  are  far 
from  points  of  use 

— Inadequate  irrigation  water  supplies 

— Irrigation  return  flows  degrading  strearaflows  with  salt 

— Increased  population  and  mineral  development  causing  environmental 
degradation 

Related  Land 


— Erosion  contributing  to  the  sediment  and  salt  load  increase 

— Recreation  demand  exceeds  available  resources  and  limits  fish  and  game 
populations 

Financial 


— Providing  adequate  facilities  overtaxing  financial  capabilities  of 
communities 
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Problem  Area  1500—1:  Colorado  River  Water  Quality  Deficiencies 
(California,  Arizona,  Nevada,  Utah) 

ASR  All,  Category  A 


Water 

Inadequate  water  supplies  to  meet  compact  allocations  and  treaty 
entitlements  within  the  seven  Colorado  River  Basin  States  and  the 
Republic  of  Mexico 

Related  Land 


— Increasing  competition  for  water  and  its  transfer  to  the  highest 
economic  use  increasing  conflicts  between  management  of  riparian 
vegetation  for  wildlife  habitat  versus  management  for  reduction  of  water 
consumption 

Institutional 


— Conflicts  between  users  concerning  priority  of  use  and  transfer  of  water 
between  uses 


Problem  Area  1500-2:  Lower  Colorado  Salinity  (California,  Arizona, 
Nevada,  Utah) 

ASR  All,  Category  A 


Water 


Increasing  instream  salinity  due  to  salt  loading  and  salt  concentration 
impairs  usefulness  for  municipal,  commercial,  industrial  and  irrigation 
purposes 

Increasing  salinity  causing  agriculture  production  loss,  limited  crop 
varieties,  increased  operating  costs,  and  Increased  agriculture  water 
requirements 
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— Increased  salinity  causing  increased  treatment  costs,  pipe  corrosion, 
appliance  wear,  increased  use  of  soap,  and  decreased  potability 


Problem  Area  1501-1:  McKinley  County  (New  Mexico) 
ASR  1501,  Category  A 


Water 


— Inadequate  water  supplies  for  Gallup  and  Zuni  Pueblo 

— Undependable  surface  water  supplies  for  irrigation  and  domestic  use 

— Very  low  ground  water  yields  cf  poor  quality  in  many  areas 

— Inadequate  water  supplies  tor  development  of  major  coal  and  uranium 
resources 

— Excessive  instream  suspended  sediment  limiting  use 

— Poor  ground  water  quality  limits  irrigation  development  on  Indian 
reservations  which  constitute  62  percent  of  the  problem  area 

Related  Land 


— Severe  erosion  resulting  in  loss  of  productive  capacity  for  crops, 
livestock  and  wildlife 

— Sediment  deposition  causing  loss  of  channel  capacity  and  reducing 
reservoir  storage  capacity 


Flooding 

— Frequent  flooding  of  small  communities  including  the  Navajo  Indian 
Reservation  villages 

— Cropland  flooding 


Problem  Area  1501-2:  Apache  and  Navajo  Counties  (Arizona) 
\ ASR  1501,  Category  A 

\ 


Water 


— Inadequate  strearaflow  and  surface  storage  on  the  Navajo  Indian 
Reservation 
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— Many  Indian  communities  without  central  water  supplies 
Inadequate  water  supplies  for  coal  development 
Excess  sediment  limiting  surface  water  use 

Unsuitable  ground  water  quality  for  domestic  and  irrigation  use 
Related  Land 

Excessive  erosion  resulting  in  loss  of  capacity  for  crops,  livestock, 
and  wildlife 

Sediment  deposition  causing  loss  of  channel  capacity  and  reservoir 
storage 

Flooding 

Frequent  flooding  of  Navajo  Indian  Reservation  communities 
Institutional 

— Conflicts  between  water  rights  on  Federal,  State,  Indian  and  private 
land 

Financial 

— Inadequate  financing  for  local  programs  on  the  Navajo  Reservation 


Problem  Area  1502—1:  Coconino  County  (Arizona) 
ASR  1502,  Category  A 


Water 

— Inadequate  stream  flow  and  surface  storage,  especially  on  Indian  land 

— Very  low  ground  water  yield  and  poor  quality  limits  utilization 

Large  quantities  of  suspended  sediments  impair  utilization  of  the  Little 
Colorado  River  water 

Related  Land 


Sedimentation  damaging  rural  and  urban  communities,  surface  water 
developments,  cropland,  and  carrying  capacity  of  streams 
Erosion  reducing  wildlife,  livestock,  and  cropland  productivity 
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i 


Flooding 

— Minor  flooding  of  several  communities 


Problem  Area  1502-4:  Las  Vegas  Valley  (Nevada) 
ASR  1502,  Category  A 


Water 

— Inadequate  surface  supplies,  groundwater  overdraft,  land  subsidence  and 
loss  of  fauna 

— Municipal  and  industrial  wastes  discharged  to  Las  Vegas  Wash,  polluting 
Lake  Mead  and  the  Colorado  River 

Flooding 

— Increased  flood  damages  due  to  increased  population  and  economic 
activity  in  flood  plain 


Problem  Area  1502-5:  Lower  Colorado  River  Valley  (Arizona,  Nevada) 
ASR  1502,  Category  A 


Water 

— Limited  streamflow  and  phreatophytes  constraining  development  of 
additional  Irrigated  agriculture,  electric  power  generation,  and 
recreation 

— High  salinity  causing  economic  damages  to  downstream  water  users 

— Sewage  effluent  from  municipal  and  recreational  developments  and 
concentrated  recreational  use  increase  bacterial  and  viral 
concentrations  in  portions  of  the  Colorado  River 

— High  mineral  content  of  ground  water  impairs  use 

Related  Land 

— Aggradation  of  the  river  channel  impairs  boating,  causes  drainage 
problems,  water  loss,  and  increases  flood  hazard 
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— Eratic  streamflow  (droughts  and  floods)  due  to  inadequate  surface 
storage 

— Domestic  supplies  contain  high  TDS 

— Conflicts  between  removal  versus  maintenance  of  phreatophytes 

Related  Land 

— Headcutting  and  sheet  erosion  destroying  rangeland  and  polluting  streams 

Flooding 

— Severe  flood  hazards  in  communities  and  on  croplands  along  the  Gila  and 
San  Francisco  rivers  and  tributaries 

Institutional 

, 

— Legal  constraints  restrict  use  in  New  Mexico,  resulting  in  inadequate 
supplies  available  for  mineral  production,  industries,  domestic,  and 
agriculture  needs 
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Problem  Area  1503-2:  Greenlee,  Graham  Counties  (Arizona) 
ASR  1503,  Category  A 


Water 

— Inadequate  water  supplies  to  meet  present  uses  and  projected  mineral 
developments 

— Increasing  overdraft  of  groundwater  throughout  area;  Inadequate  supplies 
to  meet  existing  uses  in  Safford  Valley 

— Increasing  salinity  of  groundwater  due  to  increased  salinity  of  Gila 
River  \rtiich  is  the  predominant  source  of  groundwater  recharge 

— Lack  of  flow  regulation  on  the  Gila  River 

— Phreatophytes  infringe  on  Gila  River  channel  and  use  large  quantities  of 
water 

Related  Land 

— High  sediment  concentrations  in  the  Gila  and  San  Carlos  Rivers  increase 
maintenance  cost  of  irrigation  facilities,  constrain  storage 
development,  reduce  life  of  storage  facilities,  and  degrade  recreational 
and  fishery  resources 

Institutional 

— Water  rights  of  the  Gila  River  Decree  constrain  development  of  stream 
regulating  facilities  and  limits  management 


Problem  Area  1503-3:  Cochise  County  (Arizona) 
ASR  1503,  Category  A 


Water 


— Excessive  overdraft  of  the  groundwater  aquifer  due  to  large  irrigation 
withdrawals 

Related  Land 
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— Excessive  erosion  in  much  of  the  area 

— Conflicts  between  land  development  and  maintenance  of  wildlife  habitat 
Flooding 

— Fiood  damages  to  numerous  communities  and  irrigated  cropland 


Problem  Area  1503-4 : Maricopa  County  (Arizona) 
ASR  1503,  Category  A 


— Insufficient  supply  to  meet  present  and  future  needs  without  excessive 
ground  water  overdraft 

— Stream  pollution  hazards  from  recreation  areas 

— Increasing  groundwater  demand,  increasing  salinity  contamination  and 
impairing  use  of  ground  water 

— Quality  problem  Includes  Gila  Bend  Indian  Reservation 

— Increased  subsidence  in  the  future  due  to  groundwater  overdraft 

Related  Land 

— Loss  of  irrigated  land  due  to  overdraft  reducing  wildlife  habitat 

— Prevalent  excessive  erosion 

— Sedimentation  requiring  increased  maintenance  of  irrigation  facilities, 
shortened  life  of  storage  facilities  and  damaged  property 

— Conflicts  between  urban  growth  and  both  preservation  of  archeological, 
geological,  and  historic  resources  and  maintenance  of  agricultural  land 

Flooding 

— Flooding  damages  to  developed  areas  and  irrigated  land  due  to  flood 
plain  encroachment 

Institutional 

— Lack  of  a common  State-Federal-Indian  priority  of  use  system 


B-124 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  LOWER  COLORADO  REGION  (15) 


Problem  Area  1503-6:  Pima,  Pinal  Counties  (Arizona) 
ASR  1503,  Category  A 


— Inadequate  supplies  to  meet  present  and  future  needs  without  excessive 
groundwater  overdraft 

— Intermittent  strearaflows 

— High  salinity  ground  water  and  increased  nitrate  concentrations  due  to 
recharge  by  secondary  effluents  in  dry  channels 

Related  Land 

— Excessive  erosion  over  much  of  the  area 

— Conflicts  between  urban  growth  and  preservation  of  archeological, 
geological,  historical  resources  and  maintenance  of  productive  farmland 

— Subsidence  ranging  from  3 to  5 feet  due  to  groundwater  overdraft 

Flooding 

— Serious  flooding  in  Tucson  flood  plains 

— Summer  flash  floods  in  Indian  communities 

— Large  flood  damages  to  irrigated  croplands 

Institutional 


— Arizona  groundwater  law  inadequate  for  managing  groundwater  overdraft 

— Federal,  Indian,  State  and  private  water  rights  unclearly  identified 

— Lack  of  a common  State-Federal-Indian  relative  priority  of  use  system 


Problem  Area  1502-3:  Virgin  Valley  Area  (Utah,  Arizona,  Nevada) 
ASR  1502,  Category  B 


— The  Colorado  River  Basin  Salinity  Control  studies  of  the  Bureau  of 

Reclamation  and  the  Department  of  Agriculture  are  not  being  implemented 
as  quickly  as  desired 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  GREAT  BASIN  REGION  (16) 


Problem  Area  1:  Bear  River  Area  (Utah) 
ASR  1601,  Category  A 


Water 


— Inadequate  atreamflow  and  lack  of  surface  storage  facilities 

— Inadequate  late  season  water  for  Irrigation  and  marshland  management 

— Conflicts  over  operating  criteria  for  Bear  Lake 


Problem  Area  2:  Weber  River  Area  (Utah) 
ASR  1601,  Cateogry  A 


Water 

— Water  quality  degradation  due  to  Increasing  population 
Related  Land 

— Land  use  conflicts  between  development,  urban  growth  and  maintenance  of 
high  value  agricultural  land 

Flooding 

— Flooding  In  Davis  and  Weber  Counties 


!' 

I 


i 


Problem  Area  3:  Jordan  River  Area  (Utah) 
ASR  1601,  Category  A 


Water 

~ Inadequate  municipal  water  supply  for  projected  growth  until  completion 
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of  the  Central  Utah  Project 

--  Water  quality  degradation  due  to  population  Increases 
Flooding 

— Potential  for  flooding  in  the  area  is  high 
Institutional 

— Full  development  of  the  ground  water  hindered  by  Institutional  and  legal 
constraints 


Problem  Area  9:  Walker  River  Basin  (Nevada) 
ASR  1604,  Category  A 


Water 


— Inadequate  water  supplies  and  declining  water  quality  for  multiple  uses 

— Declining  Walker  Lake  levels  and  Increasing  salinity  due  to  upstream 
depletions  and  poor  quality  return  flows  on  the  Walker  River 

— Declining  groundwater  quality  and  quantity 

Related  Land 


— Drainage,  erosion  and  phreatophyte  removal  affecting  cropland 
production,  recreation,  fishing  and  hunting 


Problem  Area  10:  Carson-Truckee  River  Basins  Area  (Nevada) 
ASR  1604,  Category  A 


Water 


— Inadequate  surface  water  supplies  to  meet  all  uses 

--  Pyramid  Lake  level  fluctuations  due  to  natural  and  man-made  causes 

— Increasing  chemical  content  of  return  flows 

— Declining  ground  water  levels 

— Conflicts  between  removal  versus  maintenance  of  phreatophytes 
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Related  Land 

— Drainage,  erosion  and  phreatophyte  removal  affecting  cropland 
production,  recreation,  fishing,  and  hunting 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  PACIFIC  NORTHWEST  REGION  (17) 


Problem  Area  1:  Oregon  Coastal 
ASR  170-,  Category  A 


Water 


— Water  supplies  insufficient  in  the  summer  when  demand  is  high 

— Fish  and  wildlife  habitat,  within  and  adjacent  to  estuaries,  adversely 
affected  by  urban,  industrial,  agricultural  and  forestry  activities 

— Coastal  developments  adversely  affecting  unique  resources  (beaches, 
dunes,  lakes,  scenic,  and  wilderness  areas,  and  wildlife  habitat) 

— Certain  estuaries  are  affected  by  water  quality  degradation 

— Dredging  or  spoiling  for  navigation  damaged  fishery  and  wildlife  habitat 
and  degrades  estuarine  water  quality 

Flooding 

— Annual  over-bank  flooding  on  the  lower  reaches  of  most  coastal  streams 


Problem  Area  2:  Puget  Sound  Area  (Washington) 
ASR  170-,  Category  A 


Water 


— Maintenance  of  scenic  and  recreational  values  in  the  area 
Institutional 


— Unquantified  Federal  and  Indian  reserved  water  rights 

Jurisdictional  conflicts  over  water  and  related  lands  constitute  a major 
problem 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS 
IN  THE  PACIFIC  NORTHWEST  REGION  (17) 


Problem  Area  3:  Snake  River  Area  (Idaho,  Oregon) 

ASR  170-,  Category  A 

Water 

1 

— Conflict  between  water  supply  development  and  preservation 

— Out-of-state  diversion  of  water 

— Downstream  river  management 

— Water  quality  problem  in  Brownlee  reservoir 

— Potential  conflict  between  offstream  consumptive  and  instream  uses 

— Conflict  between  hydroelectric  power  generation  and  other  instream  uses 

Institutional 

— Reservation  doctrine  related  to  federal  lands 

— Lack  of  federal  water  policy 

— Differences  among  national-regional-state  growth  policy 


Problem  Area  4:  Columbia  River  Area  (Idaho,  Oregon) 
ASR  170-,  Category  A 


Water 

— Conflicts  between  upstream  irrigation  consumption  and  downstream  hydro- 
electric power  generation 

— Increased  power  demand  for  irrigation  pumping 

— Conflicts  between  hydroelectric  power  generation  and  other  instream  uses 
caused  by  instream  flow  requirements  for  multiple  uses 

— Increasing  enrichment  of  river  water  by  development,  heat  discharges, 
and  impoundments  degradating  water  quality 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  CALIFORNIA  REGION  (18) 


Problem  Area  021:  Sacramento  Valley  (California) 
ASR  1802,  Category  A 


Water 


— Withdrawals  for  authorized  projects  will  result  in  inadequate  streamflow 
levels  in  the  Lower  American  River 

— Declining  river  salmon  and  steelhead  runs 

Related  Land 


— Diminishing  riparian  habitats 

— Navigation  hazards 

— Seepage 

— Banks  erosion  from  unleveed  reaches 
Flooding 

— Continued  periodic  flooding  despite  substantial  investments  in 
structural  facilities 


Problem  Area  031:  San  Joaquin  Valley  (California) 
ASR  1803,  Category  A 


Water 


— Lack  of  sufficient  water  supply 

— Long  term  groundwater  overdraft 

— Surface  water  quality  degradation 

Related  Land 


— Need  for  salt  management  (drainage) 

— Fish  and  wildlife  habitat  declining  from  water  quantity  and  quality 
factors  and  land  use  changes 
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Flooding 

— Rural,  urban  and  agricultural  flood  plain  developments  causing  increased 
flood  damages 

Financial 

— Repayment  of  reimbursable  costs  of  valley-wide  drainage  beyond  farmers' 
capability  to  pay 


Problem  Area  051:  Salinas,  Pajaro  and  Carmel  Valleys  (California) 
ASR  1805,  Category  A 


Water 

— Groundwater  overdraft  causing  intrusion  of  sea  water  into  aquifers  near 
coast 

— Groundwater  being  degraded  by  agricultural  return  water 
Flooding 

— Flash  flooding  from  steep-sloped  lands  damaging  agricultural  and  urban 
lands 

— Steep  slopes  cause  severe  erosion  and  sediment  deposition 


Problem  Area  023:  Sacraraento-San  Joaquin  Delta  (California) 
ASR  1804,  Category  B 


Water 

— Transport  of  large  volumes  of  exported  water  through  the  delta  causing 
water  quality  changes.  Improvements  and  other  related  environmental 
changes 

Flooding 

— Inundation  threat  to  island  agriculture,  urban  areas  and  scattered 


B-132 

I 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  CALIFORNIA  REGION  (18) 


natural  gas  wells  caused  by  boat  wake  induced  levee  erosion,  land 
subsidence  near  levees  and  substandard  levee  construction 

Institutional 


— Conflicts  and  litigation  dealing  with  delineation  of  water  rights 

— Lack  of  adequate  financing  and  repayment  plan  involving  Federal,  State 
and  local  interests 


Problem  Area  041:  Santa  Clara  County  (California) 
ASR  1804,  Category  B 


Water 


— Overdraft  of  groundwater  previously  mitigated  by  surface  imports  and 
will  become  severe  again 

— Substantial  diminishing  of  fish  and  aquatic  wildlife  habitat  due  to 
water  quality  impairment 

Related  Land 


— Inadequate  lakeside  and  streamside  recreational  facilities 
Flooding 

— Expanding  urban  development,  reduction  in  channel  capacities  and 
subsidence  associated  with  previous  overdrafts  near  streams  and  low 
bay lands 


Problem  Area  042:  San  Francisco  Bay  (California) 
ASR  1804,  Category  B 


Water 


— Severe  decline  of  the  bay's  water  quality  due  to  inflow  of  inadequately 
treated  point  and  non-point  wastes  causing  closure  of  shellfish  beds, 
fish  kills  and  other  related  Impacts,  especially  in  the  shallow 
extremities  of  the  bay  with  poor  dispersion  characteristics 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  CALIFORNIA  REGION  (18) 


Related  Land 

— Severe  conflicts  between  urban  development  ana  open  space — wetland 
habitat  preservation  interests 

Institutional 

— Lack  of  coordinated  planning  by  Federal,  State  and  loca1  agencies  to 
develop  control  measures  and  management  practices 

Problem  Area  061:  Santa  Ana  River  Basin  (California) 

ASR  1806,  Category  B 


Water 

— Severe  overdraft  and  degradation  of  groundwater  due  to  natural 
percolation  of  nutrients  and  dissolved  solids  from  sewage  and 
agricultural  return  flows 

— Poor  circulation,  substantial  reduction  in  size  and  productivity  of 
saltwater  marshes  due  to  development  related  dredging,  reclamation, 
pollution,  and  siltation 


Flooding 


— Substantial  decrease  in  the  degree  of  flood  protection  being  provided  by 
existing  Prado  Dam  due  to  increased  peak  runoff,  water  course 
encroachments  and  reservoir  sedimentation  caused  by  burgeoning  upstream 
urban  development 


Problem  Area  062:  Colorado  River  Salinity  (California) 
ASR  1806,  Category  B 


Water 

— Inadequate  salinity  control  measures  and  increasing  withdrawal  usage  in 
the  Colorado  River  Basin  are  causing  Increasingly  severe  degradation  of 
water  imported  to  California  thereby  impairing  its  usefulness  for 
municipal,  industrial  and  irrigation  purposes 
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Problem  Area  063:  Coastal  Lagoons  Preservation  (California) 
ASR  1806,  Category  B 


Water 


— Degradation  of  coastal  lagoons  habitat  due  to  land  development  and 
virtual  elimination  of  fresh  water  inflows;  causes  include  urban 
development  pressures,  related  ground  and  surface  water  withdrawals  and 
reduced  return  flow  contributions  due  to  improved  waste  treatment 
practices 

Related  Land 


— Disposal  of  inadequately  treated  organic  sludge  into  lagoons 
accelerating  eutrophication 

— Urban  development  induced  sedimentation  reducing  depth  size  and  water 
quality  of  lagoons  and  other  wetlands 


Problem  Area  064:  Salton  Sea  Salinity  (California) 
ASR  1806,  Category  B 


Water 


— Increasing  salinity,  rising  water  surface  levels,  and  incoming  mineral 
nutrients  caused  by  agricultural  drainage,  seepage,  leaching  and  control 
waters  are  adversely  affecting  fish  and  aquatic  wildlife,  discouraging 
recreation  uses  and  impairing  urban  and  manufacturing  related  shoreline 
developments 

Institutional 


— Federal  attitude  has  been  that  remedial  action  and  funding  is  a local 
concern  and  the  State  feels  that  the  federal  government  has  a 
responsibility  because  of  the  interstate  and  international  aspects  and 
involved  federal  projects 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  CALIFORNIA  REGION  (18) 


Problem  Area  065:  Santa  Clara  River  Basin  (California) 
ASR  1806,  Category  B 


Water 

— Severe  overdraft  of  ground  water  plus  degradation  of  ground  water 
quality  due  to  sea  water  intrusion  and  percolation  of  dissolved  solids 
from  irrigation  return  flows — particularly  severe  in  Oxnard  Plains 
aquifers 

— Inadequate  conjunctive  management  of  the  available  ground  and  surface 
water  resources  to  maintain  quality  of  basins  water  resources 
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Problem  Area  1:  Tanana  Area  (Alaska) 
ASR  1901,  Category  A 


Water 

— Inadequate  water  supply  systems  for  communities,  industries  and 
agriculture 

— Inadequate  sewage  and  solid  waste  systems 

— Agriculture  and  the  oil  industry  pollution  problems 

Related  Land 

— Erosion  and  sedimentation  from  road  building,  logging  and  agriculture 
practices 

Flood ing 

— Historically  flood  prone  due  to  spring  breakup  and  high  runoff  through 
early  fall 

Institutional 

— Lack  of  adequate  protection  of  instream  flows  for  fish  and  wildlife 
habitat 


Problem  Area  2:  Bristol  Bay  (Alaska) 
ASR  1901,  Category  A 


Water 

— Lack  of  community  water  and  sewer  facilities  for  majority  of  residences 

— Oil  exploration  and  development  placing  demands  on  area's  water 
resources  and  threatening  salt  and  fresh  water  habitats  and  wetlands 

— More  roads,  increased  sea  transportation  and  oil  pipelines  threaten 
fresh  and  estuarine  waters  and  fish  and  wildlife  habitats 

— Water  quality  degradation  due  to  future  large  scale  metals  raining 
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threatens  salmon  and  trout  fisheries 

— Limited  public  access  to  water  margins  and  shoreline  of  Native 
Corporation  owned  and  leased  lands 

— Inadequate  harbor  and  navigational  facilities 


Problem  Area  3:  Arctic  Area  (Alaska) 
ASR  1901,  Category  A 


Water 

— Formation  of  ice  on  rivers  and  drainage  routes  affecting  transportation 
and  damaging  public  lands 

— No  substantial  ground  water  in  Arctic  regions 

— Conflicts  between  increased  use  of  surface  water  for  petroleum 
production  and  maintenance  of  fresh  water  fish  production  and  related 
habitat 

— Difficulties  in  treating  arctic  waste  water  causing  instream  and  ground 
water  pollution 

— Declining  fish  populations  near  population  centers  due  to  declining 
water  levels  and  toxic  substances 

Related  Land 

— Development  induced  severe  erosion 

— Severe  coastal  erosion  at  selected  exposed  sites  along  the  Arctic  Ocean 
and  Chukchi  Sea 

Flooding 

— Annual  flooding  along  coastal  plain  streams,  the  Sagavanirktok , Colville 
and  Mead  Rivers,  and  the  Arctic  and  Chukchi  seacoasts 

— Coastal  flooding  is  a threat  to  the  security  of  shipping  facilities 
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Problem  Area  5:  Cook  Inlet  Area  (Alaska) 
ASR  1901,  Category  A 


Water 

— Inadequate  water  supply  and  waste  disposal  facilities 

— Severe  inadequate  water  supplies  for  communities  on  Kenai  Peninsula 

— Heavy  use  pressure  and  overcrowding  of  water-based  recreational 
facilities  and  increased  harvest  of  fish  and  wildlife  for  waters 
accessible  by  road 

— Competition  between  urban,  agriculture,  and  instream  uses,  especially 
with  relocation  of  capltol  to  Willow  in  the  Matanuska-Susitna  Valley 

— Oil  and  gas  developments  in  Lower  Cook  Inlet  threatening  important 
fishing  grounds 

— Development  of  Beluga  coal  degrading  fresh  water  habitats  for  fish  and 
waterfowl 

— Development  of  Susitna  hydroelectric  project  altering  natural  ecosystems 

Related  Land 

— Urban  encroachment  on  wetlands,  farm  lands,  flood  plains  and  municipal 
watershed  lands 

— Projected  growth  requiring  expansion  of  existing  Kenai  Peninsula  port 
and  harbor  facilities  within  Cook  Inlet 


Problem  Area  7:  Gulf  of  Alaska  Area  (Alaska) 
ASR  1901,  Category  A 


Water 

— Inadequate  water  supplies  for  municipalities,  fish  processing,  placer 
mining,  livestock  and  minimum  instreara  flows 

— Lack  of  data  on  location  and  quantity  of  potable  ground  water  aquifers 
and  water  supplies,  including  snow  packs 

— Surface  water  with  high  sediment  loads,  flood  hazards,  saline 
groundwater  and  potential  pollution  from  marine  traffic  and  offshore  oil 
production 


— Inadequate  solid  and  liquid  waste  disposal  systems 


SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  ALASKA  REGION  (19) 


— Potencial  degradation  of  water  from  placer  raining,  sand  and  gravel 
extraction,  forestry,  agricultural  land  use,  and  from  drilling  rigs  and 
mine  processing  plants 

— Conflicts  between  the  fisheries  and  petroleum  Industries,  between 
recreation  and  commercial  fishing,  between  logging  and 
flsherles/hunting/ recreation  activities 

Related  Land 


— Flooding,  erosion  and  sedimentation  hazards 

— Urban  encroachment  in  wetlands,  farm  lands,  flood  plains,  sensitive 
geologic/biological  areas  and  municipal  watershed  lands 


Problem  Area  8:  Kotzebue  Sound  Area  (Alaska) 
ASR  1901,  Category  B 


Water 


— Groundwater  quality  degradation  due  to  saline  Intrusion 

— Suspended  organic  material  in  surface  water 

--  Inadequate  water  storage,  distribution  systems,  and  sewage  disposal 
systems  in  half  of  the  communities 

— Inadequate  water  supplies  restricting  industrial  growth  in  coastal 
communities 

— Shallow  water  inhibiting  needed  deep  water  port  facilities  and  related 
Indus trial /economic  development 

— Potential  water  quality  degradation  from  oil  and  gas  or  mining 
operations  adversely  affecting  aquatic  habitat 

— Competitive  water  and  land  use  by  mineral  and  energy  developers  and  by 
subsistence  and  recreation  users  restricting  economic  growth 

Flooding 

— Periodic  storms  causing  coastal  flooding,  property  damage  and  beach 
erosion 

Financial 


— Lack  of  funds  for  operation  and  maintenance  of  community  water  and 

sewage  systems  adversely  affecting  future  community  health  and  economic 
development 
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Problem  Area  9:  Norton  Sound  (Alaska) 

ASR  1901,  Category  B 


Water 

— Groundwater  quality  degradation  due  to  saline  intrusion  in  coastal 
communities 

— Inadequate  water  supply  and  sewage  systems  in  majority  of  communities 

— Drilling  rigs,  oil  production  facilities  and  mineral  processing  plants 
degrading  water  quality  and  adversely  affecting  aquatic  habitat 

— Lack  of  deep  water  ports  restricting  industrial  and  economic  development 

— Conflicts  between  energy  developers  and  subsistence  and  recreation  users 
of  water  and  land 

Flood lng 

— Coastal  flooding,  beach  erosion  and  related  property  damage 

Financial 

— Inadequate  funds  for  operation  and  maintenance  of  water  and  sewage 
systems  adversely  affect  health  and  restrict  growth 


Problem  Area  11:  Upper  Yukon  (Alaska) 
ASR  1901,  Category  B 


Water 

— Low  flows  in  late  winter  and  early  spring  due  to  extensive  winter  river 
freezing 

— Groundwaters  with  high  concentrations  of  natural  dissolved  solids 
Flooding 

— Ice- jam  flooding  annually  in  Fore  Yukon  and  developments  along  the  Yukon 
River 
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Problem  Area  12:  Central  Yukon  (Alaska) 
ASR  1901,  Category  B 


Water 

— Limited  water  available  for  domestic  purposes  and  summer  mining 
activities  In  locations  removed  from  major  rivers  because  permafrost 
restricts  available  ground  water.  Sources  often  badly  polluted  from 
misdirected  waste 

— Deep  wells  contain  low  PH,  hence  highly  corrosive  water 

--  Many  shallow  wells  have  objectionable  amounts  of  Iron  and  dissolved 
solids 

Flooding 

— Spring  flooding  Is  a hazard  to  life,  property  and  water  quality. 
Contamination  of  local  surface  waters  by  spring  flooding  of  land  on 
which  human  or  other  wastes  have  been  deposited  during  the  winter. 


Problem  Area  14:  Lower  Yukon  (Alaska) 
ASR  1901,  Category  B 


Water 

— Inadequate  water  supplies  due  to  saline  groundwater,  or  high  nitrate, 
sodium  bicarbonate  or  other  chemical  constituents 

--  Poor  quality  water  for  coastal  fish  processing  plants 

— Inadequate  or  nonexistent  water  distribution  and  sewage  collection  and 
treatment  facilities  in  some  communities 

— Wastes  from  drilling  rigs  and  placer  mines  degrading  surface  water 
quality  and  fishery  habitat 

— Conflict  between  placer  mines  and  instream  salmon  uses  in  late  summer 

~ Organic  materials  in  the  effluent  from  placer  mines  depressing  dissolved 
oxygen  in  receiving  streams 

Related  Land 


— Conflicts  between  mineral  and  energy  development  interests  and  other 
users  of  the  land 

— Increased  siltatlon  and  sedimentation  due  to  forest  industries, 
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agriculture,  placer  mines  and  gravel  mines 

— Degradation  of  water  quality  in  streams,  lakes,  or  wetlands  crossed  by 
or  adjacent  to  roadway,  utility,  and  pipeline  developments,  especially 
with  regard  to  the  great  waterfowl  habitats  of  the  Lower  Yukon  delta 

— Development  of  the  minerals,  energy  and  fisheries  industries  hampered  by 
inadequate  port  facilities  and  protected  anchorages  along  the  coast  and 
in  larger  rivers 

Flooding 

— Flooding  in  smaller  communities 


Problem  Area  15:  Kuskokwim  Bay  Area  (Alaska) 
ASR  1901,  Category  B 


Water 

— Poor  groand  water  quality  for  numerous  villages  due  to  saltwater 
intrusion  and  high  nitrate  concentrations 

--  Absence  of  suitable  water  for  domestic  use  and  for  fish  processing 
preventing  full  development  of  the  fisheries  resource 

--  Surface  water,  wetland,  estuarine  and  groundwater  quality  degradation 
due  to  development  of  the  mineral  and  petroleum  resources 

— Increased  sedimentation  and  pollution  from  accidental  spills  from  road 
building  and  exploratory  drilling  affecting  domestic  supplies  and  fish 
and  wildlife  water  habitats 

— Untreated  sewage  polluting  surface  and  groundwater  resources  near  many 
communities 

Flooding 

— Spring  flooding  along  the  Kuskokwim  River 

— Lack  of  identification  of  flood  prone  land  hinders  land  and  flood 
management  activities 

Financial 

— Lack  of  funds  for  the  operation  and  maintenance  of  several  village  water 
supply  and  sewage  treatment  facilities  due  to  lack  of  a sufficient 
economic  base 
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Problem  Area  16:  Aleutian  Area  (Alaska) 
ASR  1901 , Category  B 


Water 

— Water  for  domestic  and  fisheries  industry  use  limited  by  small  basins 
that  are  costly  to  develop 

— Inadequate  water  supply  system  in  many  communities 

— Inadequate  waste  disposal  creating  many  unsanitary  conditions 

— Threatened  pollution  of  abundant  valuable  fin,  shellfish,  sea  mammal, 
and  waterfowl  resources  due  to  oil  development  activities 

Related  Land 

— Stream  sedimentation  due  to  overgrazing  of  sheep  and  cattle  on  some  of 
the  island 

— Inter-island  water  transportation  impaired  by  inadequate  port 
facilities,  poorly  protected  anchorages  and  insufficient  hydrographic 
data 
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Problem  Area  2001-2:  Hawaii  Island  Hydro  Area  II  (Hawaii) 
ASR  2001,  Category  B 


Water 


— Instream  recreational  and  environmental  values  remmain  unprotected 
because  of  lack  of  a State  minimum  stream  flow  regulation 

— Military  use  of  Pohakuloa  Camp  area  is  limited  by  lack  of  surface  water 

— Water  quality  degradation  by  municipal  wastes  affects  larval  fishing 
areas  and  bait  fish  habitat 

— Coastal  waters  from  Ookala  to  Hilo  Bay  do  not  meet  water  quality 
standards  due  to  sediments,  domestic  sewage,  thermal  and  industrial 
water  discharges 

— Degradation  of  water  quality  in  parts  of  Hilo  Bay  create  hazardous 
conditions  for  water  borne  organisms 

— Effects  of  thermal  discharge  into  Hilo  Bay  are  not  fully  known 

— Depth  of  channel,  tidal  surges  and  tsunami  hazards  affect  utility  of 
Hilo  Harbor 

— Recreational  boating  is  affected  by  channel  depth  and  tidal  surges 

— Water  quality  degradation  from  municipal , thermal  and  mill  processing 
water  affect  larval  fishing  areas,  bait  fish  habitat,  marine  and 
estuarine  ecosystems 

Related  Land 


— 1,000  feet  of  critical  beach  erosion  at  Hilo  Bay 

— Hilo  Harbor  requires  dredging 

— Sedimentation  and  discharge  of  bagasse,  sugar  and  soil  from  mill 
operations  along  Haraakua  coast  have  resulted  in  burial  of  marine  life, 
reduced  coral  growth  and  suffocation  of  other  organisms  due  to 
accumulation  of  cane  trash  and  oxygen  demand 

— Harbor  dredging  can  affect  marine  and  estuarine  ecosystems  and  fish  and 
wildlife  habitats 

— Ohio  forest  decline  affects  quantity  and  quality  of  runoff  available  for 
municipal  use 

— Access  to  smaller  inland  hunting  areas  is  limited  because  of  stream 
diversions 

— Competing  use  in  the  Mauna  Kea  area  include  hunting,  preservation  of 
historical,  archeological  and  geological  resources  and  natural  and 
scenic  areas,  hiking,  camping  and  snow  skiing 

— Loss  of  the  Wailuku  watershed  from  lava  flows  would  be  disastrous  to 
Hilo  by  affecting  water  supplies 
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Flooding 

— Flooding  affects  rural  and  domestic  uses  of  land  and  surface  water 
supply 

Institutional 


— Ownership  of  surplus  surface  water  and  exporting  water  from  the  basin  of 
origin  is  pending  in  court 

— State  programs  for  dredging  and  filling  of  wetlands,  coastal  zone 
management  and  protection  of  endangered  species  and  habitats  must  be 
considered 

Financial 


— Financing  programs  for  State,  County  and  private  systems  to  meet 
requirements  of  Federal  drinking  water  quality  standards 


Problem  Area  2006-1:  Oahu  Island  Hydro  Area  I (Hawaii) 
ASR  2003,  Category  B 


Water 


— Treatment  would  be  required  for  the  use  of  the  Kahana  Valley  and  Punaluu 
Valley  developable  water 

— Kahana  Bay  is  classified  as  a water  quality  segment  caused  by  non-point 
source  pollution 

Related  Land 


— An  inadequate  drainage  system  causes  ponded  water  in  residential  area  of 
Kaaawa 

— There  is  24,000  feet  of  critical  beach  erosion 

— Sedimentation  from  agricultural  practices,  storm  runoff  and  urbanization 
clogs  stream  channels  and  threatens  the  environment 

— Potential  agriculture  acreages  could  be  lost  with  increasing  population 
and  pressure  to  zone  more  urban  land 

— Urbanization  and  rapidly  increasing  population  leads  to  conversion  of 
wildlife  habitat  areas,  agricultural  land  to  urban  use  and  penetration 
into  the  forest  land 

— Wetlands  are  being  degraded  by  urbanization,  pollution,  and  siltation 

— The  lowlands  of  Kahuku  are  a potential  urban  area.  They  3erve  as  a 
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storm  water  ponding  area  and  will  require  draining  and  filling  before 
development.  This  conflicts  with  their  natural  function  in  flood 
control  and  habitat  area. 

Flooding 

— Flooding  caused  by  limited  capacities  of  streams,  runoff  and  overflow 
from  drainage  ditches  and  sand  dune  formation  at  stream  mouths  which 
prevent  discharge  to  the  ocean 

— Tsunami  inundation  on  the  east  side 

Institutional 


— Ownership  of  surplus  surface  water  and  exporting  from  the  basin  of 
origin  are  pending  in  court 

— Flood  plain  zoning  and  establishment  of  encroachment  zones  along  streams 
are  needed 

— Shoreline  development  controls  to  prevent  habitat  and  scenic  degradation 
Financial 


— Zoning  and/or  structural  flood  con: rol  measure  cooperative  funding 

— Beach  erosion  control  measures  and  land  treatment  funding 

— Acquisition  of  endangered  water  bird  habitat  financing 


Problem  Area  2006-2:  Oahu  Island  Hydro  Area  II  (Hawaii) 
ASR  2003,  Category  B 


Water 


— The  perennial  streams  are  fed  by  drainage  from  dike  confined  water 
bodies.  Further  development  of  dike  zone  sources  will  reduce  stream 
flow 

— Surface  water  is  withdrawn  for  irrigation  and  transport  out  of  the  area. 
There  is  no  regulation  for  minimum  streamflow  to  prevent  withdrawal  of 
all  flow  and  endangering  habitats 

— Kaneohe  Bay  is  classified  as  a water  quality  segment  due  to  domestic 
sewage  discharges  to  the  bay 

— Excessive  runoff  and  sediment  to  Kaneohe  Bay  due  to  urbanization, 
improper  grading  and  planting  procedures  and  improper  flood  control 
management 
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— Water  quality  degradation  has  caused  permanent  destruction  of  marine  and 
estuarine  ecosystems  and  reef  habitat 

— Groundwater  development  has  been  by  means  of  tunnels  driven  into  dike 
compartments.  Further  dike  development  will  reduce  water  quantities 

— The  total  potential  of  groundwater  development  is  difficult  to  assess 
because  of  the  inter-relationship  of  streamflow  and  groundwater 
discharge 

Related  Land 


— There  are  13,000  feet  of  critical  beach  erosion 

— Sediment  from  urbanization  of  Kaneohe  watershed,  improper  grading  and 
replanting  procedures  and  improper  flood  control  management  practices 
have  led  to  the  permanent  destruction  of  marine  and  estuarine  ecosystems 
and  reef  habitat  and  degradation  of  a natural  and  scenic  site 

— There  are  three  streams  recommended  for  fresh  water  fishing  development- 

Waiahole,  Waihee  and  Kamooalii.  The  conflict  is  export  from  the 
watersheds  for  cane  irrigation. 

— Municipal-domestic  uses  of  land  are  contributing  to  the  degradation  and 
permanent  destruction  of  marine  and  estuarine  ecosystems,  reef  habitats, 
ancient  fishponds  and  scenic  values 

— Lack  of  non-consumptive  use  opportunity  severely  limits  public  support 
in  endangered  species  research  and  conservation  programs.  Improvement 
of  public  access  to  wetland  habitat  could  help. 

Flooding 

— Flood  problems  in  the  Walkane , Kahaluu,  Kaneohe,  Kawainui  and  Waimanalo 
watersheds  are  due  to  shallow  stream  channels  which  are  overgrown  or 
have  clogged  outlets 

Institutional 


— Ownership  of  surplus  surface  waters  is  yet  to  be  decided  in  court 

— State  programs  for  the  protection  of  environmental  resources  are 
inadequate  or  not  implemented 

Financial 


— Structural  measures,  zoning  and  acquisition  of  flood  plains  will  require 
cooperative  funding 

— Acquisition  to  Insure  protection  of  estuaries,  wetlands,  ancient 
fishponds  and  wildlife  habitat 
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Problem  Area  2006-3:  Oahu  Island  Hydro  Area  III  (Hawaii) 
ASR  2003,  Category  B 


Water 


— Extensive  treatment  of  surface  sources  for  development  will  be  necessary 

— Stream  water  is  bacteriologically  unsafe  for  water  contact  recreation 

— Maraala  Bay  is  classified  as  a water  quality  segment  due  to  discharges  of 
power  plant  thermal,  thermal  washwater  from  canning  plants  and  domestic 
sewage.  These  discharges  have  resulted  in  sedimentation,  algal 
infestation  and  shifts  in  species  composition.  Adequate  baseline  data 
is  needed. 

— Water  needs  in  the  area  will  increase 

Related  Land 


— 55  percent  of  the  State's  population  live  in  this  area.  It  is  the 
location  of  Honolulu,  the  capital,  Federal  and  State  agencies,  and 
Waikiki  Beach. 

— There  are  20,000  feet  of  critical  beach  erosion 

— Major  causes  of  erosion  are  urbanization  and  inadequate  controls  on 
regrading  and  replanting 

— Penetration  into  forest  areas  and  watersheds  can  result  in  more  erosion 
and  sedimentation,  less  area  tor  groundwater  recharge  and  damage  to 
wildlife  habitats 

— Increased  inland  recreation  opportunities  could  result  in  opening  of 
restricted  watershed  areas  and  necessity  of  treating  water  supplies 

Flooding 

— High  flood  losses  due  to  encroachment  on  flood  plains,  stream  banks,  and 
tsunami  zones 

— ■ - Major  causes  of  flooding  are  limited  capacities  of  streams  and  channels 
and  clogging  of  streams  and  channels  with  debris 

Institutional 

— ■ Ownership  of  surplus  surface  water  is  vet  to  be  decided  in  court 

— • Water  demand  will  exceed  developed  supply  before  2000 
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Problem  Area  2006-4:  Oahu  Island  Hydro  Area  IV  (Hawaii) 
ASR  2003,  Category  B 


Water 


— The  potential  surface  sources  are  not  bacteriologically  safe  and  would 
require  extensive  treatment 

— Pearl  Harbor  has  been  designated  as  a water  quality  segment.  Point 
source  discharges  include  municipal  sewage,  thermal  water  and  industrial 
wash  water.  Non-point  source  discharges  include  unconfined  irrigation 
tailwater  carrying  silt,  chemical  fertilizers  and  pesticides,  urban 
storm  runoff,  and  construction  sites. 

— The  pollution  at  Pearl  Harbor  has  caused  permanent  destruction  of  marine 
and  estuarine  organisms  and  habitat 

— Excessive  pumping  rates  at  wells  further  inland  have  caused  salt  water 
intrusion  of  wells  closer  to  the  coastal  zone 

— Much  of  the  domestic  use  in  the  area  is  for  military  families 

— Irrigation  return  water  and  enrichment  of  nitrate  from  fertilizers  can 
be  found  in  some  Pearl  Harbor  wells 

Related  Land 


— There  are  4,000  feet  of  critical  beach  erosion 

— Silt  from  unconflned  irrigation  tailwaters,  stream  runoff  and  urban 
construction  have  damaged  or  destroyed  marine  and  estuarine  ecosystems 
and  habitat  areas 

— Changing  land  use  from  agricultural  to  urban  and  industrial  affects 
groundwater  infiltration  and  water  use  patterns 

— Pearl  Harbor  could  serve  as  a major  recreation  center.  However  there 
is  a conflict  of  military  use  and  civilian  use. 

Flooding 

— The  major  flood  problem  is  Waiawa  Stream 

Institutional 


— Ownership  of  surplus  surface  waters  and  legality  of  transferring  water 
out  of  the  watershed  of  origin  is  pending  in  court 

— Cooperative  programs  for  the  use  of  Pearl  Harbor  as  a public 
recreational  area  are  needed 
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— Pumpage  and  water  use  of  the  Pearl  Harbor  groundwater  aquifer.  Since 
1%8  pumpage  has  exceeded  recharge 

— Many  questions  of  groundwater  ownership  and  use  rights  that  are  on 
relatively  unstable  legal  grounds 

— Protection  of  underground  water  supplies  required  by  the  Federal 
Drinking  Water  Quality  Act  raise  new  Institutional  issues  for  management 
of  the  Pearl  Harbor  aquifer 

— State  and  county  efforts  to  acquire  wetland  endangered  species  habitat 
are  needed 

Financial 


Two  possibilities  for  increasing  domestic  water  supply  are  an  exchange 
of  high  quality  water  presently  used  for  irrigation  for  lower  quality 
but  suitable  water  or  treated  sewage  effluent.  Irrigation  interests 
would  require  exchange  water  at  same  elevation,  requiring  public 
financing  for  pumping. 


Problem  Area  2006-5:  Oahu  Island  Hydro  Area  V (Hawaii) 
ASR  2003,  Category  B 


Water 


— Domestic  sewage,  industrial  process  water  and  thermal  washwater  has 
resulted  in  sedimentation,  algal  infestation  and  shifts  in  species 
composition 

Related  Land 


— There  are  6,000  feet  of  critical  beach  erosion 

— Sediments  can  damage  marine  ecosystems  and  habitat  areas.  Baseline  data 
is  inadequate. 

Flooding 

— Waianae  and  Nanakuli  are  subject  to  tsunami 

Institutional 

— Ownership  cf  surplus  surface  water  and  exporting  water  from  the  basin  of 
origin  is  pending  in  court 

— Zoning  of  yet  undeveloped  flood  plains  to  reduce  future  flood  damage 
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— State  and  local  programs  to  regulate  resoval  of  species  by  collectors 

may  be  Inadequate 

— Cooperative  Federal  and  State  programs  to  secure  multiple  use  of 
military  lands 

Financial 

— Public  rights  of  way  to  beaches  may  need  to  be  acquired  by  the  state 


Problem  Area  2006-6:  Oahu  Island  Hydro  Area  VI  (Hawaii) 
ASR  2003,  Category  B 


Water 

— Streams  draining  the  Koolau  Range  are  dry  in  their  lower  reaches  because 
of  upstream  diversions 

— The  largest  reservoir  in  the  state  is  located  in  this  area  with  no 
minimum  draw  down  regulation.  There  have  been  fish  kills  of  stocked 
fish. 

— Kaiaka  Bay  has  been  classified  as  a water  quality  segment  due  to  sewage 
discharge,  thermal  and  industrial  discharge,  erosion,  high  coliforra 
countss  and  cesspool  leakage 

— Increased  development  of  high  level  water  will  affect  basal  water  in 
Pearl  Harbor 

Related  Land 

— There  are  13,000  feet  of  critical  beach  erosion 

— Sediment  discolors  coastal  waters  with  possible  damage  to  environmental 
systems 

— Pressure  to  rezone  agricultural  land  to  urban  use  will  increase 

— Military  use  of  land  for  maneuvers  has  resulted  in  erosion,  fire, 
localized  road  scars,  heavy  vehicle  destruction,  habitat  destruction, 
and  limited  use  opportunity 

Flooding 

— The  Waialua-Wahiawa  watershed  has  suffered  frequent  flooding,  lives  lost 
and  property  and  crop  damaged 
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— Coastal  areas  are  subject  to  tsunami  inundation 
Institutional 

— Ownership  of  surplus  surface  water  and  exporting  water  from  the  basin  of 
origin  is  pending  in  court 

— Cooperative  management  of  military  lands  is  needed  to  secure  multiple 
use  and  protect  habitat.  Land  use  controls  on  military  land  are  needed. 
State  minimum  streamflow  regulation  and  reservoir  draw-down  regulation 
are  needed 

Financial 


— Cooperative  financing  of  Waialua-Haleiwa  flood  problems  will  be 
necessary  if  the  project  is  authorized 


Problem  Area  2007-3:  Kauai  Island  Hydro  Area  III  (Hawaii) 
ASR  2004,  Category  B 


Water 

— Port  Allen  is  classified  as  a water  quality  segment  due  to  raw  sewage, 
oil,  silt,  and  sediment 

— Potential  of  developing  groundwater  is  large  but  reduces  aquifer 
discharge  to  streams 

Diversions  for  irrigation  dry  up  streams  resulting  in  environmental 
damage 

Related  Land 

Drainage  outlets  to  the  ocean  area  major  problem  in  Poipu 
There  are  3,000  feet  of  critical  beach  erosion 
Sediment  from  runoff  and  agricultural  tailwaters  is  a threat  to 
environmental  systems 

Hanapepe  Salt  Ponds,  an  endangered  water  bird  habitat,  and  the  sea  bird 
habitat  at  Makahuena  Point  are  threatened  by  urbanization 

Flood ing 

Lowlands  are  prone  to  flooding  from  overland  runoff,  damaging 
residences,  crops  and  livestock 

— Poipu  has  flood  problems 
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SYNOPTIC  DESCRIPTION  OF  THE  MAJOR  PROBLEMS  IN  THE  HAWAII  REGION  (20) 


Institutional 


— Ownership  of  surplus  surface  water  and  exporting  water  from  the  basin  of 
origin  is  pending  in  court 

— Implementation  of  State  environmental  programs 


Problem  Area  2007-5:  Kauai  Island  (Hawaii) 
ASR  2004,  Category  B 


Water 


— Kekaha  shoreline  pollution  due  to  silting,  inshore  turbidity  and 
agricultural  tailwater,  threatens  reef  destruction,  loss  of  fisheries 
resources  and  use  opportunity 

— Groundwater  quantity  Is  limited  by  saline  intrusion 

— Water  withdrawn  from  the  coastal  plain  is  not  suitable  for  domestic  use 


Related  n-d 


— There  are  8 000  teet  of  .riLical  each  erosion  at  Kekaha  and  at  Barking 
San  s 

— - Between  K i nd  Waimea  t lie  re  is  inshore  turbidity  and  silting  from 
agr’  • tai iwaters,  with  a threat  tc  marine  environment 

— '-cc.  J3  to  Harking  Sands  is  limited  by  military  activity 

Flooding 

— Critical  flooding  in  Kekaha  where  runoff  through  canefields  and 
overflowing  Irrigation  ditches  flow  into  Kekaha  town 

--  The  entire  shoreline  is  a tsunami  inundation  area 

Institutional 

— Ownership  of  surplus  surface  water  and  exporting  rat  a from  the  basin  of 
origin  is  pending  m court 

— Institutional  arrangements  to  insure  integrity  of  groundwater  aquifer  is 
needed 
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APPENDIX  C 


1975  NATIONAL  ASSESSMENT 
REGIONAL  AND  STUDY  DIRECTORS 


Water  Resources 
Region 

Sponsoring  Agency 

Study  Director 

Address  and  Telephone 

NEW  ENGLAND  (01) 

New  England  River 

Basins  Commission 

Ms.  Jane  Carlson 

New  England  River  Basins 
Commission 

53  State  Street 

Boston,  Massachusetts  02108 

(FTS)  617-223-1131 

MID-ATLANTIC  (02) 

North  Atlantic 

Division 

Corps  of  Engineers 

Mr.  Robert  Meikeljohn 

North  Atlantic  Division 

Corps  of  Engineers 

90  Church  Street 

New  York,  New  York  10007 

(FTS)  212-264-7485 

SOUTH  ATLANTIC- 

Southeast  Basins 

Mr.  Douglas  Belcher 

GULF  (03) 

Inter-Agency 

Committee 

South  Atlantic  Division 

Corps  of  Engineers 

510  Title  Building 

30  Pryor  Street 

Atlanta,  Georgia  30303 

(FTS)  404-242-4327 
(COM)  404-221-4327 

GREAT  LAKES  (04) 

Great  Lakes  Basin 
Commission 

Mr . Leonard  Crook 

Great  Lakes  Basin  Commission 
3475  Plymouth  Road 

Ann  Arbor,  Michigan  48106 

(FTS)  313-374-5431 
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Water  Resources 
Region 

Sponsoring  Agency 

Study  Director 

Address  and  Telephone 

OHIO  (05) 

Ohio  River  Basin 
Commission 

Mr.  Steve  Thrasher 

Ohio  River  Basin  Commission 

36  East  4th  Street 

Cincinnati,  Ohio  45202 

i 

(FTS)  513-684-3831 

TENNESSEE  (06) 

Tennessee  Valley 
Authority 

Mr.  Jack  Davis 

Tennessee  Valley  Authority 

100  Liberty  Bldg. 

415  Walnut  Street 

Knoxville,  Tennessee  37902 

(FTS)  615-852-4451 

UPPER  MISSISSIPPI 
(07)  AND  SOURIS- 
RED-RAINY  (09) 

Upper  Mississippi 
River  Basin 
Commission 

Mr.  Jeff  Featherstone  \ 

Upper  Mississippi  River 

Basin  Comnission 

510  Federal  Office  Building 

Fort  Snelling 

win  Cities,  Minnesota  55111 

(FTS)  612-725-4690 

LOWER  MISSISSIPPI 
(08) 

Mississippi  River 

Commission 

u.s.  Army  Corps  of 

Engineers 

Mr.  Richard  Stuart 

Mississippi  River  Commission 

P.0.  Box  80 

Vicksburg,  Mississippi  39180 

MISSOURI  (10) 

Missouri  River 

Basin  Commission 

Mr.  Carroll  M.  Hamon 

Missouri  River  Basin 

Commission 

Suite  403 

10050  Regency  Circle 

Omaha,  Nebraska  68114 

(FTS)  402-864-9351 

• 
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Water  Resources 
Region 


Sponsoring  Agency 


Study  Director 
Address  and  Telephone 


ARKANSAS -WH ITE-RED 

(ID 

Arkansas-White-Red 
Basins  Inter-Agency 
Committee 

Mr.  Kenneth  Schroeder 

Bureau  of  Reclamation 
Department  of  the  Interior 
P.0.  Box  252 

National  Building 

Albuquerque,  New  Mexico  87103 

(FTS)  505-474-2184 

TEXAS-GULF 

(12) 

Texas  Department  of 
Water  Resources 

Mr.  Arthur  Simkins 

Economist 

Department  of  Water  Resources 
P.0.  Box  13087 

Austin,  Texas  78711 

(COM)  512-475-3787 

RIO  GRANDE 

(13) 

Bureau  of 

Reclamation 

U.S.  Department  of 
the  Interior 

Mr . Kenneth  Schroeder 

Bureau  of  Reclamation 
Department  of  the  Interior 
P.0.  Box  252 

National  Building 

Albuquerque,  New  Mexico  87103 

(FTS)  505-474-2184 

UPPER  COLORADO 
(14) 

Bureau  of  Reclamation 
U.S.  Department  of 
the  Interior 

Mr.  Ival  Goslin 

Upper  Colorado  River 
Commission 

355  South  Fourth  East  Street 
Salt  Lake  City,  Utah  84111 

(COM)  801-531-1150 

Water  Resources 
Region 

Sponsoring  Agency 

Study  Director 

Address  and  Telephone 

LOWER  COLORADO 

Bureau  of  Reclamation 

Mr.  Dean  F.  Johanson 

(15) 

U.S.  Department  of 

Bureau  of  Reclamation 

the  Interior 

Department  of  the  Interior 

) 

P.0.  Box  427 

Boulder  City,  Nevada  80005 

(FTS)  702-598-7592 

GREAT  BASIN  (16) 

State  of  Nevada 

Mr.  Vic  Hill 

Division  of  Water 

Division  of  Water  Resources 

Resources 

201  South  Fall  Street 

Carson  City,  Nevada  89701 

(COM)  702-885-4380 

and 

and 

State  of  Utah 

Mr.  Barry  Saunders 

Division  of  Water 

Division  of  Water  Resources 

Resources 

435  State  Capitol 

Salt  Lake  City,  Utah  84114 

(COM)  801-533-5401 

PACIFIC  NORTH- 

Pacific Northwest 

Mr.  William  Delay 

WEST  (17) 

River  Basins 

Pacific  Northwest  River 

Commission 

Basins  Commission 

1 Columbia  River 

P.O.  Box  908 

Vancouver,  Washington  98660 

(FTS)  206-422-9307 

CALIFORNIA  (18) 

Department  of  Water 

Mr.  Jake  Holderman 

Resources 

Department  of  Water  Resources 

P.O.  Box  388 

Sacramento,  California  95882 

(FTS)  916-465-7239 

Water  Resources 
Region 

Sponsoring  Agency 

Study  Director 

Address  and  Telephone 

ALASKA  (19) 

Alaska  Water  Study 

Mr.  Jim  Cheatham 

Committee 

Alaska  Power  Administration 
P.O.  Box  50 

Juneau,  Alaska  99802 

via  Seattle 
(FTS)  206-399-0150 

907-586-7405 

HAWAII  (20) 

Department  of  Land 

Mr.  Walter  0.  Watson,  Jr. 

and  Natural 

Assistant  Manager 

Resources 

Division  of  Water  & Land 

Devel opment 

Department  of  Land  and 

Natural  Resources 

P.  0.  Box  373 

Honolulu,  Hawaii  96809 

via  San  Francisco 
(FTS)  415-556-0220 

808-548-7619 

CARIBBEAN  (21) 

Department  of 

Mr . Gabriel  del  Toro 

Natural  Resources 

Assistant  Secretary  for 
Planning 

Department  of  Natural 
Resources 

Commonwealth  of  Puerto  Rico 
P.O.  Box  5887 

Puerta  de  Tierra,  Puerto  Rico 
00906 

(COM)  809-724-8774,  Ext.  218 
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